(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 




im ^ lB SSSiS^ 0n ^ s ^ man iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 

(43) International Publication Date (10) International Publication Number 

3 October 2002 (03.10.2002) PCT WO 02/077278 Al 



(51) International Patent Classification 7 : C12Q 1/68 

(21) International Application Number: PCT/IN0 1/00055 

(22) International Filing Date: 28 March 2001 (28.03.2001) 

(25) Filing Language: English 

(26) Publication Language: English 

(71) Applicant (for all designated States except US): COUN- 
CIL OF SCIENTIFIC AND INDUSTRIAL RE- 
SEARCH [IN/IN]; Rafi Marg, New Delhi 1 10 001 (IN). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): VERM A, Sun il, Ku- 
mar [IN/IN]; Centre for Cellular and Molecular Biology, 
Hyderabad 500 007 (IN). SINGH, Lalji [IN/IN] ; Centre for 
Cellular and Molecular Biology, Hyderabad 500 007 (IN). 



(81) Designated States (national): AE, AG, AL, AM, AT, AU, 

AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CR, CU, CZ, 
DE, DK, DM, DZ, EE, ES, FL GB, GD, GE, GH, GM, HR, 
HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, 
LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, 
NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, 
TR, TT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, 
IT, LU, MC, NL, PT, SE, TR), OAPI patent (BF, BJ, CF, 
CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 

Published: 

— with international search report 



(74) Agent: GABRIEL, Devadoss, Calab; Kumaran & Sagar, 
84-C, C6 Lane, (Off Central Avenue), Sainik Farms, New 
Delhi 110 062 (IN). 



For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations " appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



00 

r5 (54) Title: UNIVERSAL PRTMERS FOR WILDLIFE IDENTIFICATION 

(57) Abstract: The invention provides novel universal primers that can amplify the fragment of cytochrome b gene of any animal 
species in polymerase chain reaction (PCR) and reveal the identity of the biological material of any unknown animal origin and a 
1^ method for identification of the specific animal from a given biological sample. 
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UNIVERSAL PRIMERS FOR WILDLIFE IDENTIFICATION 
TECHNICAL FIELD 

The invention relates to the identification of novel universal primers that can amplify the 
fragment of cytochrome b gene of any animal species in polymerase chain reaction (PCR) 
5 and reveal the identity of the biological material of any unknown animal origin at species 
and sub-species sources. The invention also provides a method for the identification of 
fragments on mitochondrial cytochrome b gene in biological material of unknown origin. 

BACKGROUND ART 

A large number of studies in evolutionary biology utilize phylogenetic information 

10 obtained from mitochondrial cytochrome b gene. It has been identified a potent molecule 
to distinguish the phylogenetic depth of different lineages to family, genus and species in 
molecular taxonomy 1-66 . A vast database of the sequences of cytochrome b gene of 
different animal species has accumulated in public databases such as GenBank, NCBI 
(http://www.ncbi.nlm.nih.gov) etc. We have utilized this capacity of cytochrome b gene in 

15 establishing the identity of the origin of animal parts and product to its family, genus and 
species sources. The technique developed is based on a pair of universal primer that can 
amplify a small fragment of cytochrome b gene from a vast range of animal species. 
Establishing identity of confiscated animal parts and products is a great challenge to law 
enforcement agencies because none of the methods available till date is too efficient to 

20 reveal the identity of animal remains beyond a reasonable doubt. Morphological markers, 
described for certain species allow the identification of complete specimen of animals 67 
However, a complete specimen is confiscated very rarely by the investigation agencies; 
therefore, these marker are not practical in wildlife forensics. The biochemical traits such 
as the bile characteristics 68 blood heam analysis 69,70 etc. have also been employed in 

25 wildlife forensic for identification of individual species. The difficulty of these markers 
are that these markers are limited in number and are rarely found in their natural forms in 
which these were originally described as the characteristic of a particular species. 
The molecular approaches such as micro-satellite based identification 71 , Restriction 
fragment length polymorphism analysis of mitochondrial genes or PCR based species 

30 specific STS markers require the prior information of the species to establish the 
identity 72 ' 73 . These methods also need a significant amount of DNA material to be 
analysed. We may not have the prior information about the species origin of confiscated 
animal parts and product in forensics. therefore, these methods are not really useful and 
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practical in wildlife identification. The technique invented by us is universal, therefore 
does not require any background information to establish the identity of any unknown 
confiscated remains at family, genus and species sources. Being a PCR based procedure it 
can be applied with trace amount of any biological material. Because the amplicon length 
5 is small (472 bp); therefore, it can work perfectly with the mutilated remains, which are 
commonly seized by the crime investigation agencies, ft does not require the large amount 
of genetic material i.e. DNA to be analyzed to establish the identity, hence, can detect a 
minute amount of adulteration in food products. The procedure described is simple and 
very fast. Due to the said advantages, the procedure invented by us is most suited for 
10 forensic wildlife identification. 

OBJECTS OF THE INVENTION 

The main object of the invention is to identify a fragment on mitochondrial cytochrome b 
gene capable of significantly discriminating among various evolutionary lineages of 

1 5 different animal species. 

Another object is to identify a fragment on mitochondrial cytochrome b gene which is 
flanked by the highly conserved sequences at a vast range of animal species. 
Yet another object is to detect a fragment on mitochondrial cytochrome b gene which is 
polymorphic inter-specifically, but monomorphic at intra species sources. 

20 Still another object is to develop the universal primers to amplify the fragment on 
mitochondrial cytochrome b gene using polymerase chain reaction. 

Another object is to develop a PCR protocol that works universally with DNA template of 
any unknown origin (i.e. all the animal species). 

Yet another object is to provide a universal method for identification of species of analyzed 
25 material (i.e. the DNA isolated from confiscated animal remain of unknown origin) using 
the public databases such as GenBank, NCBI etc. 

Still another object is to provide a universal method of animal identification to establish 
the crime with the criminal beyond a reasonably doubt. I 
Another object is provide a universal method to establish the identity of biological 
30 materials such as skin, horns etc confiscated from animal poachers, if it is that of an 
endangered species. 

Yet another object is to provide a universal method for establishment of the identity of 
confiscated animal parts and products of endangered animal species for the purpose ot 
production of molecular evidence of animal hunting and related crime in the co-n of law, 
35 so that the human violation to the wildlife resources could be controlled. 
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Still another object is to provide a universal technique to have an idea of the geographical 
location of the commitment of wildlife crime based on the haplotype of poached animal- 
identified by the universal primer invented. 

Another object is to provide a universal technique of animal identification to detect the 
5 adulteration of animal meat/products in vegetarian food product for the purpose of food 
fortification, by the food fortification agencies. 

Yet another object is to provide a universal technique for detection of the origin of blood 
or blood stains etc collected from the scene of crime related to offences such as murder, 
rape etc, in order to establish the origin of blood found at scene of crime when it sounds as 

10 if criminals have wontedly spread the blood of an animal at the scene of crime, to confuse 
the crime investigation agencies and forensic scientists with human blood. 
Another object is to invent and authenticate a universal technique that can be converted to 
a (a) 'MOLECUALR KIT" and (b) 'DNA CHIPS' based application to meet the 
requirements of above obj ectives. 

1 5 SUMMARY OF THE INVENTION 

Accordingly, the invention provides novel universal primers that can amplify the fragment 
of cytochrome b gene of any animal species in polymerase chain reaction (PCR) and reveal 
the identity of the biological material of any unknown animal origin 
DETAILED DESCRIPTION OF THE INVENTION 

20 Keeping in view the above objectives, the cytochrome b gene sequences (1 140 bp) of 221 
distantly related animal species (listed in Table 1) representing various families were 
obtained from public database NCBI ( http://www.ncbt.nlm.nih.gov ). These sequences 
were aligned using the software Clustal Aj7.*)(NCBI, USA) and a fragment (of 472 bp, 
alignment shown in Table 2) of gene was identified which had all the features mentioned 

25 above under column I, 2 and 3 of sub-heading 'Objectives of invention'. c\* for the 
identity of this fragment we would like to mention that it includes the nucleotides between 
398 to 869 in Antilope cervicapra and Felts cams; however, 399 to 870 in Homo sapiens 
sapiens species. Except at few positions (marked as star (*) in Table 2, the nucleotide 
sequences of this fragment are highly variable amongst the animal species, giving rise to 

30 their unique molecular signature. These molecular signatures are characteristic of its 
species and form the basis of revealing the identity of the biological material of an 
unknown animal origin by the procedure invented by us. Considering Antilope cervicapra 
as a representative species, the sequence of this fragment is mentioned herewith: 
Mitochondrial cytochrome b gene sequence (398-869 bp) of Antilope cervicapra: 
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"taccatgaggacaaatatctttttgaggagcaacagtcatcaccaatctcctttcagcaatcccatacatcggtacaaacctagtaga 
atgaatctgaggagggttctcagtagataaagcaacccttacccgatttttcgccttccactttatcctcccatttatcattgcagccctt 
accatagtacacctactgtttctccacgaaacaggatccaacaaccccacaggaatctcatcagacgcagacaaaattccattccac 
ccctactacactatcaaagatatcctaggagctctactattaattttaaccctcatgcttctagtcctattctcaccggacctgcUggag 
5 acccagacaactatacaccagcaaacccacttaatacacccccacatatcaagcccgaatgatacttcctatttgcatacgcaatcct 
ccgatcaattcctaacaaactaggagg". 

A pair of universal primer was designed to amplify this fragment in polymerase chain 
reaction (PCR). These primers were named as 'mcb398' and *mcb869' because of its 
property to amplify a region of mitochondrial cytochrome b gene between nucleotides 398 

10 to 869 of Antilope cervicapra, a representative animal species for this invention. We took 
this animal species as representative species because the idea of developing such a novel 
primers came in the mind of inventors while they were working on the genome of this 
animal in Centre for Cellular and Molecular Biology, Hyderabad, India. These primers 
work universally because its 3' end are highly conserved amongst a vast range of animal 

15 species (shown in Table 2). As mentioned above, the DNA fragment (sequence of which is 
shown above) targeted by these primers is highly polymorphic inter-specifically; however, 
it is monomorphic among the individual of same species (Tables 6, 7a, 7b, 7c, .'d and 8, 
respectively). These unique features of the targeted region enable these primers to generate 
the molecular signatures of an individual species; thereby, enabling them to differentiate 

20 amongst the animals of different species (see in Figure 1c). The variation within the 
fragment amplified by these primers increase with increasing distances of evolutionary 
lineages of two animals (Table 8). These unique features of the fragment amplified by the 
universal primers t mcb398' and t mcb869 > invented by the applicants fulfill the objectives 
of invention. 

25 Thus, the primers invented by us can generate the molecular signature from any biological 
material of unknown animal origin, which actually is the characteristic of its family, genus 
and more precisely, the species. When these signatures are compared in-silico with the 
signatures already available in public databases (viz., GenBank, NCBI database etc) using 
"BLAST software 73 , it indicates identity of the family, genus or species of the analyzed 

30 material, which in turn is confirmed practically by comparing with the reference unimab of 
the revealed family, genus or species, by including them in the further analysis by the 
primers 'mcb398' and *mcb869\ The complete procedure involved in the analyses (the 
word, 'analyses ' should be understood with the stepwise procedure to establish the identity 
of the biological remain of any unknown animal origin for the aims mentioned in columns 
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1-13 under sub-heading 'Objectives of invention') is briefed under 'Examples 5 and 6, 
respectively, as well as illustrated in Figures la, lb and I c, respectively. 
BRIEF DESCRIPTION OF DRAWING AND TABLES 

Figure la. Illustration of the step-wise procedure involved in analyses. The unknown 
5 biological material i.e. 'adil.flesh' refers to the confiscated skin mentioned in 'Example 6'. 
The arrow marks indicate the stepwise procedure involved. The brief description of Figure 
la is as follows: 

The biological material i.e. the confiscated skin 'adil.flesh' was subjected to DNA isolation 
using the standard procedures 74 . The DNA obtained was amplified using the primers 

10 t mcb398' and *mcb869' in PCR, fractionated in 2% (w/v) agarose gel, visualized and 
photographed under UV light using Gel Documentation System (Syngene, USA). The lane 
'M' shown in the photograph represents the molecular weight marker (Marker XIII, 
Boehringer mannheim). Lane 1 shows the PCR amplicon (472 bp) obtained from 
'adil.flesh' using primers 'mcb398' and 'mcb869\ The PCR amplicon obtained were 

15 sequenced at both the strand using "ABI Prism 3700 DNA Analyzes, PE- Applied Bio- 
systems). The chromatogram shows the sequences (about 80 bp long, i.e. between 150-230 
bp of sequence (328 bp), revealed from the PCR product of 472 bp length) obtained from 
'adil.flesh'. 

Figure lb. Illustrates the further steps involved in analyses. The sequence (328 bp) 
20 revealed from 'adiLflesh' was subjected to homology search in nr (i.e. non-redundant) 
database of Netional Centre for Biological Information (NCBI), USA. The sequences 
producing significant alignments are shown along with its bits score and E values. It 
indicates the extent of homology amongst the sequence enquired (i.e. the 328 bp sequence 
from adil.flesh) and the sequences registered in nr database of NCBI. BLAST analysis 
25 revealed the highest homology of the sequence revealed from 'adil.flesh' with the 
sequence of Panther -a pardus (gene bank registration number 'AY005809'), indicating the 
identity of adiLflesh as that of a leopard (Panthera pardus) origin. Figure lb further 
illustrates the multiple alignments of the sequences obtained from reference animals (listed 
in Table 5) along with the sequence obtained from 'adil.flesh'. The sequences of 
30 *adil. flesh' is similar to the sequences of 'gzlL' further confirming the identity of Che 
source of confiscated remain 'adil.flesh* as that of a Panthera pardus origin. 
Figure Ic illustrates the NJ-tree (Neighbor Joining tree) constructed using CLUSTAL X 
(1.8) from the sequences revealed from 'adil.flesh' and reference animals listed in Tabic 5. 
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The animals belonging to similar species cluster together; however, the animals of 
different species group in different clusters. The confiscated material under investigation 
(Le. 'adil. flesh') clusters with 'gzlL' (i.e. the known normal leopard 'Panthera partus') 
indicating the identity of the species of k adil. flesh' as that of a Panthera pardus source. 
5 Figure 2 shows the Agarose gel electrophorogram showing the PCR amplicons (472 bp) 
obtained from the reference animals of family felidae listed in Table 5, using universal 
primers 4 mcb398 and 4 mcb869\ Description of different lanes is as follows: 
Lanes 1-21: The PCR profiles of the animals 1-21, respectively, listed in Table 5. 
Lane 22: The PCR profiles of DNA isolated from confiscated skin of unknown animal 
10 origin 'i.e. adil.flesh' 

Lane 23: Negative control (no DNA) 

Lane M: Molecular weight marker (marker XIII, Boehringer mannheim) 
Figure 3. Shows PCR amplicons obtained from animals listed in Table 9. Th«* primers 
used in PCR are ' AFF' and *AFR\ The description of different lanes shown is as follows: 
15 Lane 1-4: The PCR profiles of animals 1-4, respectively, listed in Table 9, showing 
amplicons of 354 bp. 

Lane M: Molecular weight marker (marker XIII, Boehringer mannheim) 
Figure 4. Shows PCR amplicons obtained from animals listed in Table 12. This 
experiment demonstrates the universal nature of our primers among a vast range of animal 
20 species. Description of different lanes shown is as follows: 

Lanes 1-23: The PCR profiles of the animals 1-23, respectively, listed in Table 12. The 
PCR product of 472 bp is amplified universally from all the animal species analyzed. 
Lane 24: Negative control (no DNA) 

Lane M: Molecular weight marker (marker XIII, Boehringer mannheim) 
25 Table 1. List of 221 animal species used for fn-silico analysis to design the universal 
primers 'mcb398 J and 4 mcb869\ Table also demonstrate the T,S scores 1 of 'meW398' and 
'mcb869' for different templates. The descriptions of various symbols used in this table are 
as follows: 

Symbol (#) refers to Number 
30 Symbol (*) refers to the animal species which is either protected species (listed in Wildlife 
(Protection) Act , 1972 (Central Act NO 53 of 1972), or an endangered/rare animal species 
Symbol (*P,S/F) refers to Probability of match and Stability of match of primer k mcb398' 
with different templates (i.e. the cytochrome b gene from different species origin). A 
higher P, S score refers to the higher probabilities of significant amplification of specific 
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template by the primer. It is calculated by Amplify (1.2) software. 

Symbol ( V|/ P,S/R) refers to Probability of match and Stability of match of primer 'mcb869' 
with different templates. A higher P,S score refers to the higher probabilities of significant 
amplification of specific template by the primer. It is calculated by Amplify (1.2) software. 
5 Table 2. Multiple sequence alignment of 472 bp fragment of mitochondrial cytochrome b 
gene (identified by inventors to fulfill the requirements of column 1, 2 and 3 mention 
under sub-heading 'Objectives of invention') of 221 animal species listed in Table 1. 
Alignments also show the binding sites for universal primers 'mcb398' and 'mcb869\ The 
symbol (*) refers to the nucleotide bases which are conserved amongst 221 animal species 

10 listed in Table 1). The alignments have been done using software CLUSTAL X (1.8). The 
nucleitide positions that are unmarked are variable amongst 221 animal species analyzed. 
These variable sites together constitute the molecular signature of an individual species, 
giving rise to molecular basis of species identification by our primers. 
Table 3. Results of the blast analysis of the sequence revealed from 'adil. flesh* in 'mito' 

15 database of NCBL It shows the most significant alignment of cytochrome b sequence (328 
bp) revealed from confiscated skin piece 'adil. flesh' with felis catus cytochrome b gene 
sequence (genbank registration number NCjWnOO.i, bits score 365, E value, e-101) 
registered in NCBI database (bits score 365 and E value e-101). It gives an indication that 
the species of analyzed material belongs to family felidae. It also fulfills the requirements 

20 of column 6 mention above under sub-heading 'Objectives of invention'. 

Table 4. Results of the blast analysis of the sequence revealed from 'adil. flesh' in 'nr* 
database of NCBL It shows the most significant alignment of cytochrome b sequence (328 
bp) revealed from confiscated skin piece 'adil. flesh' with Panthera pardus cytochrome b 
gene sequence (genbank registration number AY005809, bits score 603, E value, e-170) 

25 registered in NCBI database. It gives an indication that the species of analyzed material 
belongs to Panthera paurdus origin. It also fulfills the requirements of co\umn 6 mention 
above under sub-heading 'Objectives of invention'. 

Table 5. Reference animal belonging to family felidae selected for comparison with 
'adil.flesh' to confirm the findings of BLAST analysis results of which are mentioned in 
30 Table 3 and 4 T respectively. The animals listed in SN. 1-21 represent different species of 
family felidae. SN. 22 and 23 are primate species taken for out-group comparisons. 
Table 6 Multiple sequence alignments of cytochrome b sequences (328 bp) revealed from 
'adil. flesh' and reference animals listed in Table 5. The positions that have a common 
nucleotide in all the animal species under investigation are shown with a star (*) mark; 
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however, the positions that are variable in any of the animals under investigation are 
unmarked. The nucleotides at these positions constitute the molecular signature of an 
individual species, which are unique and highly specific for its species. These signatures 
are the molecular basis of identification of individual animal species using our primers 
5 'mcb398'and , mcb869\ 

Table 7 (Tables 7a, 7b, 7c and 7d). The comparison of the molecular signatures of 
different animal species investigated along with 'adil. flesh', the confiscated skin of 
unknown animal origin. This table demonstrates the variable positions (i.e. the positions 
which are not marked with star (*) symbol in Table 6), amongst the 328 bp fragment 

10 revealed from the animals listed in Table 5. The dot (.) mark represents the presence of the 
similar nucleotide as listed in lane I i.e. the sequence from "adil. flesh' at that position. It 
demonstrates that the signatures of each species are unique and specific to its species. The 
molecular signatures of 'adil.flesh' are comparable (except for position 37 which has a 
transition from T' to 'C') to the molecular signature of 'gzlL' i.e. the known leopard 

15 Panthera pardus* source, indicating the identity of the source of confiscated skin 
'adil. flesh' as that of a leopard 'Panthera pardus ' source. The nucleotide variations (at the 
positions 153, 198, 223, 264, among the known leopards, (i.e. gzlL, gz2L, and gz3L, 
respectively)), give an idea about the geographical habitat of each animals. Various studies 
referring to molecular evolution of different animal species support this hypothesis 73 ; 

20 however, it could further be confirmed by taking the reference animals from different 
geographical areas and analyzing by our primers 'mcb 398' and 4 mcb869\ If we could 
generate the database of different haplotypes (i.e. habitat specific molecular signatures) of 
the animal species, it would also enable our primers to reveal the geographical location of 
the commitment of wildlife crime. 

25 Table 8. Percent similarity matrix calculated by pair-vise comparisons of nucleotide 
sequences aligned (illustrated in Table 6). The cytochrome b gene sequence of DNA 
isolated from confiscated material had maximum similarity (99.7% and 98,2%, with the 
lineages of animals *gz2L' and L gz3L\ respectively) with the sequences obtained from 
known normal leopard source, indicating its identity as that of a leopard origin. The 

30 similarity matrix has been calculated using the software PHYLIP (3.5). 

Table 9. Animals selected for validation of minimum P,S score for efficient amplification 
of cytochrome b gene of different origin by the primers t mcb398* and fc mcb869\ P,S score 
of primers 4 AFF' and k AFR' for these animals arc shown. 

Table 10. BLAST analysis of primers 4 mcb398' in nr database of NCBl . It demonstrates 
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that the 3' end of this primer is highly conserved among a vast range of animal species. It 
also shows the significant homology among the primer and templates (i.e. the cytochrome 
b gene fragment of different animal species), confirming the universal nature of our primer 
Table 11. BLAST analysis of primers 4 mcb869' in nr database of NCBI. It demonstrates 
5 that the 3' end of this primer is highly conserved among a vast range of animal species. It 
also shows the significant homology among the primer and templates (i.e. the cytochrome 
b gene fragment of different animal species), confirming the universal nature of our 
primer. 

Table 12. Other animal belonging to distantly related animal species, investigated to 
10 confirm the universal nature of primers t mcb398 > and *mcb869\ Gel photograph showing 
the PCR amplicons from these animals are shown in Figure 4. 

The mitochondrial cytochrome b gene has very widely been used in molecular taxonomic 
studies. It has immense capabilities to reveal different evolutionary lineages of animals in 
family, genus and species specific manner. It has also been used to classify the population 

15 of a particular species according to its demographic distributions 7 ^. The vast database of 
cytochrome b sequences of different animal species has accumulated in public databases 
such as Genbank and NCBI 1 " 65 . We have explored these unique characteristics of 
cytochrome b gene to establish the identity of confiscated remains of any unknown animal 
by inventing a pair of novel primers, 'mcb398' and < mcb869', that can amplify a small 

20 fragment (472 bp) of cytochrome b gene of wide range of animal species in universal 
manner. These primers work universally because its 3' ends target within a highly 
conserved region. 

The fragment of cytochrome b gene identified had all the features mentioned in columns 1, 
2 and 3 listed under sub-heading 'Objective of invention'. We identified this fragment by 

25 aligning the cytochrome b gene sequences (1 140 bp) of 221 different animal species listed 
in Tabic I. These sequences are publicly available in NCBI DNA databases. These 
sequences were aligned using the software CLUSTAL X (1.8). As mentioned before, the 
472 bp fragment of cytochrome b gene identified by us to have the features mentioned in 
columns 1, 2 and 3 listed under sub-heading 'Objective of invention' includes the 

30 nucleotides between 398 to 869 in Antilope cervicapra and Felis catus\ however, 399 to 
870 in Homo sapiens sapiens species. Except at few positions (marked as star (*) in Table 
2, the nucleotide sequences of this fragment are highly variable amongst the animal 
species, revealing the identity of the biological material belonging to that of an unknown 
animal origin by the procedure invented by us. As for identity of this fragment we are 
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considering Antilope cervicapra as a representative species, and the sequence the above 

fragment of cytochrome b gene of Antilope cervicapra is mentioned herewith: 

Mitochondrial cytochrome b gene sequence (398-869 bp) of Antilope cervicapra 

"taccatgaggacaaatatctttttgaggagcaacagtcatcaccaatctcctttcagcaatcccatacatcggtacaaacctagtaga 

atgaatctgaggagggttctcagtagataaagcaacccttacccgatttttcgccttccactttatcctcccatttatcattgcagccctt 

accatagtacacctactgtttctccacgaaacaggatccaacaaccccacaggaatctcatcagacgcagacaaaat:,;catlccac 

ccctactacactatcaaagatatcctaggagctctactattaattttaaccctcatgcttctagtcctattctcaccggacctgcttggag 

acccagacaactatacaccagcaaacccacttaatacacccccacatatcaagcccgaatgatacttcctatttgcatacgcaatcct 

ccgatcaattcctaacaaactaggagg 

Table 2 presents the alignment of the above fragment of cytochrome b gene of 221 animal 
species. Each species in table 2 has been represented by a unique code, which is decoded in 
Table 1. We selected these species to represent the vast range of animal families of distant 
orders. Of 221 species, about 65 were the protected/endangered or rare species listed in 
Wildlife (Protection) Act , 1972 (Central Act NO 53 of 1972). These species are marked 
with symbol (*) in Table 1. The NCBI accession number refers to its registration number 
in NCBI database and the number in superscript represent the reference cited. Based on the 
aligned cytochrome b sequences of different 221 animal species the primers designed were 
as follow: 

Primers name Sequence (5 '-3 ') 

<mcb398' "TACCATGAGGACAAATATCATTCTG" 
*mcb869' "CCTCCTAGTTTGTTAGGGATTGATCG" 
Tables 2, 10 and 11, respectively, demonstrates that the 3' ends of the primers are highly 
conserved amongst all the animal species analyzed in-silico (In total 221 animal species 
listed in Table 1 and about 500 species listed in Tables 10 and 1 1, respectively) Also, the 
5' end of the primers were selected within the conserved region of cytochrome b gene to 
improve the probability and stability of match of the primers to their target sequences (i.e. 
the above mentioned 472 bp fragment of cytochrome b gene). The primers were 
thoroughly checked for internal stabilities, loop or dimmer formation using different 
software viz., 'Amplify (1.2)\ 'Primed' ( http://www.aenomeAvi.mit.edu/cgi- 
bin/primer/nrimer3.cui ) as well as manually. . We assigned the P,S score (P-Probability of 
match, S=Stability of match) to the primers for each template using the software Amplify 
(L2), The higher scores of P and S ensure a good amplification if all other conditions 
standard (which arc mentioned under 'Example 3') are optimum. The Highest score for 
4 mcb398* was 98,63 (i.e. the situation where the primer has perfect match with template); 
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however, the highest P, S for 4 mcb869' was recorded as 93, 68 for a complete match 
between the primer and template. The lowest P,S score observed for 6 mcb398' was 81,50 
for species Talpa europaea whereas 'mcb869' had a high P, S score for this species (92, 
57). The another species which have lowest P, S score for one of the two primers were 
5 Eumeces egregious and Equus ainus. Eumeces egregious had P, S score 86, 55 and 73,51 
for c mcb398' and 'mcb869\ respectively; however, the P, S score of Equus ainus was 
calculated as 91,61 and 73, 51 for 4 mcb398' and 4 mcb869\ respectively. All other animals 
had higher P, S scores then the above mentioned species. To ensure that these primers 
would work efficiently with the DNA template from the animals having the lowest P, S 

10 score for one of the primers, we designed an another experiment to validate the lower 
limits of one of the two primers sufficient for efficient amplification in PCR. We designed 
an another primer pair (AFF= 5'tagtagaatgaatctgaggagg3' and 
AFR~5'atgcaaataggaagtatcattc3\) having more mis-pairing at their annealing sites (but not 
at ends), therefore have less internal stability and lower P, S scores for its templates (listed 

15 in Table 9). The P,S scores of 'AFF' and 'AFR' were as calculated as low as 41 and 49 for 
Platanista gangetica and Sus scrofa These species were amplified efficiently using the 
primers *AFF and 'APR' (results shown in Figure 3) (keeping all other conditions 
standard i.e. the conditions mentioned in 'Example 3'). The lowest P,S scores (86, 55 and 
73,51 for species Eumeces egregious) for our primers 'mcb398' and 4 mcb869\ 

20 respectively, were higher then the above range of combined P, S scores of *AFF' and 
4 AFR' for species Sus scrofa (87, 52 and 87, 41), which was efficiently amplified by the 
primers 'AFF' and 'AFR'. It gives an indication that the primers 'mcb 398' and 'mcb 869' 
would work with all the species including Eumeces egregious efficiently to give rise to the 
expected product in PCR. This experiment confirmed that the primers 'mcb398' and 'mcb 

25 869' are capable of amplifying the cytochrome b fragment of most of the animal species in 
a universal manner. 

For further confirmation of universal nature of our primers, we blasted the sequence of our 
primers against the mito and nr databases of NCBI using BLAST software. The results of 
these analyses are shown in Tables 10, and 1 1, respectively. 
30 Finally, the universal nature of the primers was tested in our laboratory with some more 
animal species listed in Table 12. These primers amplified all the animal species 
efficiently, giving rise to the band of expected size (472 bp). The results are shown in 
Figure 4. This experiments substantiated the results of P,S analysis and other tn-silico 
analyses to show that the primers k mcb398'and fc mcb 869* arc universal primers. 
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The flow chart of establishing identity of the species of biological material of unknown 
animal origin using primers 'mcb398' and 4 mcb869' 

Biological material of unknown animal origin 

I 

DNA isolation 



PCR amplification of DNA isolated using primers 4 mcb398' and 4 mcb869' 



1 



Sequencing at both the strands in triplicate (using any standard procedure of sequencing such as using ABI 

Prism 3700, PE-Applied Bio-systems) 



• Jri 



BLAST of revealed sequence in mit^ database SfNCBI ( http ://www. neb Lnlm. nih. go v/B LAST 
(it gives idea about the family of the analyzed material by producing the most significant alignment of the 
query sequence with the sequences registered in database) 

BLAST of revealed sequence^n nr database of NCBI 
rhttp://www.ncbi.nlm.nih.gov/BLAST 
(it gives idea about the Genus or more precisely, species of the analyzed material by producing the most 
significant alignment of the query sequence with the sequences registered in database) 



Selection of reference animals belonging to the family/Genus/and species revealed by mito and nr BLAST 

searches 

Isolation of DNA from the blood of known^eference animals; PCR amplification 
using primers *mcb398 > and k mcb869' ; sequencing of the PCR products in triplicate using the same primers 



i 



Multiple sequence alignments of the revealed sequences of mitochondrial cytochrome b gene of known 
reference animals and the biological material of unknown animal origin using software such as 

Autoassembter {/CLUSTki X (1 .8) 



Identification of sequence from the aligned sequences 
that is homologous (or significantly similar) to the cytochrome b gene sequence of the DNA obtained from 

biological material of unknown animal origin. 



i 



The species of homologous sequence would be the species of the biological material under investigation 
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Examples 

Example 1 

Example for identification of a fragment of cytochrome b gene fulfilling the requirements 
of columns 1, 2 and 3 mentioned under sub-heading 'Objectives of invention' of heading 
5 'Brief summary of invention' 

The cytochrome b molecule has very vastly been used in molecular taxonomic studies. 
Being a slow evolving gene, It has a tremendous information in its nucleotide sequences to 
distinguish the animals to their family, genus and species sources 1 ' 65 . A vast database of 
the sequences of cytochrome b gene of different animal species has accumulated in the nr 

10 and mito databases of NCBI. We have explored these qualities of cytochrome b gene to 
establish the identity of confiscated remains of unknown animal origin to its family, genus 
and species sources. For this purpose, we have identified a fragment of cytochrome b gene 
which is highly polymorphic inter-specifically, however, it is monomorphic among the 
individual of same species, therefore it can group the individual of an unknown species 

15 with the known individuals of reference species to which it belongs. In order to amplify 
this fragment from DNA isolated form any unknown origin, it was necessary that it remain 
flanked with the highly conserved sequences amongst a vast range of animal families. To 
identify such a unique fragment within the cytochrome b gene, we aligned the sequences of 
221 distantly related animal species (listed in Table 1) representing various families using 

20 software CLUSTAL X (1.8). These sequences were obtained from public database NCBI 
( http://www.ncbi.nfm.nih.gov ). The aligned data was examined carefully for the conserved 
sites amongst all the species included in in-silico analysis. We identified a fragment (472 
bp) of cytochrome b gene that was fulfilling all the requirements mentioned above and also 
under column I, 2 and 3 of sub-heading 'Objectives of invention'. 

25 As for the identity of this fragment we would like to mention that it includes the 
nucleotides between 398 to 869 in Antilope cervicapra and Felis cams; however, 399 to 
870 in Homo sapiens sapiens species. Except at few positions marked as star (*) in Table 
' 2, the nucleotide sequences of this fragment are highly variable amongst the animal 
species, giving rise to their unique molecular signature. These molecular signatures are 

30 characteristic of its species and form the basis of revealing the identity of the biological 
material of an unknown animal origin by the procedure invented by us. Considering 
Antilope cervicapra as a representative species, the sequence of this fragment is mentioned 
herewith: 

Mitochondrial cytochrome b gene sequence (398-869 bp) of Antilope cervicapra 
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"taccatgaggacaaatatctttttgaggagcaacagtcatcaccaatctcctttcagcaatcccatacatcggtacaaacctagtaga 
atgaatctgaggagggttctcagtagataaagcaacccttacccgatttttcgccttccactttatcctcccatttatcattgcagccctt 
accatagtacacctactgtttctccacgaaacaggatccaacaaccccacaggaatctcatcagacgcagacaaaattccattccac 
ccctactacactatcaaagatatcctaggagctctactattaattttaaccctcatgcttctagtcctattctcaccggacctgcttggag 
5 acccagacaactatacaccagcaaacccacttaatacacccccacatatcaagcccgaatgatacttcctatttgcatacgcaatcct 
ccgatcaattcctaacaaactaggagg" 
Example 2: 

Example for development of universal primers to amplify the fragment identified 
mentioned under 'Example 1\ 

10 

A pair of universal primer was designed which has the following features: 

1. It targets the fragment identified (mentioned under 'Example 1') to amplify it in 
polymerase chain reaction (PCR). 

2. Its 3' and 5' ends that are highly conserved (marked as star (*) in Table 2), 
15 amongst a vast range of animal species ensuring the amplification of the fragment 

mentioned above in a universal manner. The sequencing of the fragment amplified 
by these primes reveals the molecular signature of the species of analyzed material, 
which on comparison with the sequences of the known reference animals reveals 
the identity of the species of unknown biological material under investigation. 
20 3. The tm (melting temperature) of both primers was almost similar (about 58 degree 

centigrade) ensuring the significant annealing of both the primers to its template, 
therefore significant amplification of targeted region in PCR. 

4. The internal stability and P, S, score of the primers were ensured higher while 
designing it. The possibilities of internal loop formation, dimmer forr-ation etc 

25 were also excluded by selecting its sequence uniquely. This ensured that the primer 

would be a good primer to be used in PCR for amplification of DNA from 
unknown animal origin. 

5. The 3* end of the primers were ensured to have either "G y or l C to increase the 
probability of strong bonding at its 3 'ends, which is necessary for efficient 

30 amplification of DNA template in PCR. It also strengthens the universal nature of 

the primer. 

6. The sequences of the primers were ensured to be unique so that it does not give rise 
to non-specific and spurious products in PCR leading to confusion. It improved the 
efficiency and quality of the technique invented by us. 
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7. These primers were named as c mcb398' and 'mcb869' because of its property to 
amplify a region of mitochondrial cytochrome b gene between nucleotides 398 to 
869 of Antilope cervicapra, a representative animal species for this invention. We 
took this animal species as representative species because the idea of developing 

5 such a novel primers came in the mind of inventors while they were working on the 

genome of this animal in Centre for Cellular and Molecular Biology, Hyderabad, 
India. 

8. The sequences of the universal primers invented are as follows: 
Primers name Sequence (5 '-3') 

10 4 mcb398' "TACCATGAGGACAAATATCATTCTG" 

< mcb869' "CCTCCTAGTTTGTTAGGGATTGATCG" 
Example 3: 

Example for development of universal PCR conditions to ensure the amplification of a 
template of any unknown origin in PCR, hence strengthening the universal nature of the 
1 5 technique invented by us 

The PCR conditions developed had the following unique features: 

1 These were capable of amplifying the DNA template of any animal origin in an 
universal manner using the universal primers mentioned under 'Example 2'. 
20 2. The conditions were selected to ensure the comparable annealing temperature for 

both the primers i.e. 'mcb398' and 4 mcb869\ 

3. The PCR conditions standardized herewith are universal; therefore, the 
possibility of PCR failure with a template of unknown origin due to non-standard 
conditions is excluded. It ensures the universal nature of our technique to be used in 

25 wildlife forensics. 

4. The universal conditions mentioned above are: 

r . 

Amplification reactions should be carried out in 20 \il reaction volume containing 
approximately 20 r]g of template DNA, 100pm each of dNTPs, 1.25 pmole of each primer, 
30 l.SmM MgCl 2 , 0.5 unit of AmpliTaq Gold (Perkin-Elmer-Cetus, USA) DNA polymerase 
and IX PCR buffer (lOmM Tris-HCl, pH 8.3, and 50mM KCI). The amplification profiles 
followed should be: an initial denaturation at 95°C for 10 min, followed by 35 cycles each 
of denaturation at 95°C for 45 s, annealing at 5l°C for I mm, and extension at 72°C for 2 
min. The extension step at 35 th cycles should be held for 10 min. 
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Example 4: 

Establishing the universal nature of our primer and experimental evidences to demonstrate 
the universal nature of primers: 

The universal nature of the primers 'mcb398' and 4 mcb 869' was ensured by the following 
5 measures: 

(a) Selecting the primers from the aligned cytochrome b gene sequences of 221 animal of 
distantly related species: 

The cytochrome b gene sequences (1140 bp) were aligned using software CLUSTAL X 
(L8). The region of cytochrome b gene that was most conserved amongst 221 animal 
10 species was selected to design the primers. 

(b) Selecting the 3' and 5' ends of the primers at the highly conserved positions of 
cytochrome b gene: 

The 3' and 5' ends of the primers were ensured to anneal to a highly conserved position 
amongst 221 animal species representing a vast range of animal families. It was done to 
1 5 ensure an efficient amplification of all the species in PCR. These positions are shown with 
star (*) mark in Table 2. 

(c ) Ensuring either or 'C* at the 3' end of the primers: 

It was ensured the primers to have either 4 G' or *C at its 3' ends as these are the 
nucleotides that ensure the strong bonding at the 3' ends of the primers due to three 
20 hydrogen bonds while pairing with each other. The strong bonding at 3' ends iielps the 
primers to anneal properly with its template resulting in significant amplification in PCR. 

(d) Selecting the sequences of the primers to ensure a higher internal stability, higher P, S 
score, and no primer dimmer and loop formation: 

The sequences of the primers were selected to have a high P, S score for a vast range of 
25 animal species (Shown in Table 1). The care was taken to exclude the possibilities of loop 
or primer dimmer formation that could reduce the efficiency of the primers in PCR. 

(e) Selecting the sequence of the primers with a comparable melting temperature: 

The sequences of the primers were selected to have a comparable melting temperature so 
that these could work together to amplify a DNA template in PCR at a similar annealing 
30 temperature. The melting temperature of both the primers was about 58 degree centigrade 
and the annealing temperature used in PCR is 51 degree centigrade. 

Experimental evidences to demonstrate the universal nature of primers: 
( I ) Evidence from In-silico analysis : 
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(a) Selecting the primers within the most conserved region of mitochondrial cytochrome b 
gene 

As mentioned above, the primers were designed to anneal within a highly conserved region 
of mitochondrial cytochrome b gene fragment of 472 bp. Table 2 presents the alignment of 
5 the above fragment of cytochrome b gene of 221 animal species representing a vast range 
of animal families. The conserved positions of nucleotide sequences are shown with star 
(*) mark in Table 2 

Table 2 also demonstrates that the 3' ends of the primers are highly conserved amongst all 
the animal species analyzed in-silico. In the aligned sequences, the conserved nucleotides 

10 are marked with symbol (*). Also, the 5' end of the primers were selected within the 
conserved region of cytochrome b gene to improve the probability and stability of match of 
the primers to their target sequences (i.e. the above mentioned 472 bp fragment of 
cytochrome b gene). The primers were thoroughly checked for internal stabilities, loop or 
dimmer formation using different software viz., 'Amplify (L2)\ 'Primer3' 

1 5 (http://www.genome.wi.mit.edu/cgi-bin/primer/primer3.cgi ) as well as manually. 

(b) P, S, score analysis: 

We assigned the P,S score (Probability of match, S=Stability of match) to the primers 
for each template using the software Amplify (1.2). The higher scores of P and S ensure a 
good amplification if all other conditions standard (which are mentioned under 'Example 

20 3') are optimum. The Highest score for 6 mcb398' was 98,63 (i.e. the situation where the 
primer has perfect match with template); however, the highest P, S for 'mcb869' was 
recorded as 98, 68 for a complete match between the primer and template. The lowest P,S 
score observed for 'md^S' was 81,50 for species Talpa europaea whereas 'mcb869 , had 
a high P, S score for this species (92, 57). The another species which have lowest P, S 

25 score for one of the two primers were Eumeces egregious and Equus ainus. Eumeces 
egregious had P, S score 86, 55 and 73,51 for c mcb398' and 4 mcb869\ respectively; 
however, the P, S score of Equus ainus was calculated as 91,61 and 73, 51 for 'mcb398' 
and 'mcb869\ respectively. All other animals had higher P, S scores then the above 
mentioned species. To ensure that these primers would work efficiently with the DMA 

30 template from the animals having the lowest P, S score for one of the primers, we designed 
an another experiment to validate the lower limitsof one of the two primers sufficient for 
efficient amplification in PCR. We designed an another primer pair 
(AFF= 5 ctagtagaatgaatctgaggayg r and AFR= 5 tatgcaaataggaagtatcattc 3 .) that have more 
mis-pairing at their annealing sites (but not at ends), therefore have less internal stability 
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and lower P, S scores for its templates (listed in Table 9). The P,S scores of t AFF' and 
fc AFR' were as calculated as low as 41 and 49 for Platanista gangetica and Sits scrofa 
These species were amplified efficiently using the primers *AFF' and 4 AFR" (results 
shown in Figure 3) (keeping all other conditions standard i.e. the conditions mentioned in 
5 'Example 3'). The lowest P,S scores (86, 55 and 73,5 1 for species Eumeces egregious) for 
our primers < mcb398' and 4 mcbS69\ respectively, were higher then the above range of 
combined P, S scores of 'AFF 7 and 6 AFR' for species Sus scrofa (87, 52 and 87, 41), 
which was efficiently amplified by the primers 6 AFF' and C AFR\ It gives an indication 
that the primers 'mcb 398' and 'mcb 869' would work with all the species deluding 
10 Eumeces egregious efficiently to give rise to the expected product in PCR. This 
experiment confirmed that the primers c mcb398 t and 'mcb 869* are capable of amplifying 
the cytochrome b fragment of most of the animal species in a universal manner. 
© BLAST analysis: 

15 The sequences of primers 4 mcb398' and 'mcb869' were blasted against mito and nr 
databases of NCBr to see its significant alignments with the sequences registered in 
GenBank. As expected, the most significant alignments of the sequences were found with 
the cytochrome b gene regions (within the 472 bp fragment mentioned in 'Example 1') of 
different animal species. This analysis also showed that the 3' as well as 5' ends of the 

20 primers were highly conserved amongst a vast range of animal species, confirming the 
universal nature of the primers (Tables 10 and 11, respectively) 
(2) Evidence from bench work/experiments done in laboratory conditions: 

The DNA from different animals belonging to distantly related species (mentioned in 
25 Table 12) was isolated and subjected to PCR amplification using the primers invented by 
us i.e. the primers 'mcb398 , and 4 mcb869' The PCR products amplified were resolved in 
agarose gel by electrophoresis and visualized under UV light. The PCR products of 
expected size (472bp) were obtained from all the animals confirming the universal nature 
of our primers. These results are shown in Figure 4. 

30 

Example 5: 

Example to establish the identity of confiscated remains from unknown animal origifl 
using the universal primers *mcb398* and i mcb869\ 

The step-vise procedure to establish the identity of the biological material from a« 
35 unknown animal source is mentioned below: 
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Biological material of unknown animal origin 
DNA isolation 



PCR amplification of DNA isolated using primers 4 mcb398' and 'mcb869' 



Sequencing at both the strands in triplicate (using any standard procedure of sequencing 
such as using ABI Prism 3700, PE-Applied Bio-systems) 



T 



BLAST of revealed sequence in mito database of NCBI 
(http://www.ncbi.nlm,nih.eov/BLAST 
(it gives idea about the family of the analyzed material by producing the most significant 
alignment of the query sequence with the sequences registered in database) 



i 



BLAST of revealed sequence in nr database of NCBI 
(http://www.ncbi.nlm.nih,gov/BLAST 
(it gives idea about the Genus or more precisely, species of the analyzed material by 
producing the most significant alignment of the query sequence with the sequences 

registered in database) 



Selection of reference animals belonging to the family/Genus/and species revealed by mito 

and nr BLAST searches 



Isolation of DNA from the blood of known reference animals; 
PCR amplification using primers 4 mcb398' and t mcb869 > ; sequencing of the PCR 
products in triplicate using the same primers 



Multiple sequence alignments of the revealed sequences of mitochondrial cytochrome b 
gene of known reference animals and the biological material of unknown animal origin 
using software such as Autoassemhler/CLUSTAL X (I S) 
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Identification of sequence from the aligned sequences 
that is homologous (or significantly similar) to the cytochrome b gene sequence of the 
DNA obtained from biological material of 
unknown animal origin. 



The species of homologous sequence would be the species of the biological material under 



Application of the above information for the objectives mentioned in columns 7-13 under 
sub-heading 'Objective of invention' of heading 'Summary of invention' 
15 Example 6: 

The actual execution of the technique invented 

As a first application and to demonstrate the ease and utility of this method, we 
investigated a case of forensic identification submitted at our laboratory to seek scientific 
opinion on animal hunting evidence. In this case, we received the half burned remains of 

20 an unknown animal, confiscated by the crime investigation agencies. The DNA was 
isolated from the above material following standard methods 74 and subjected to PCR 
amplification using the primers mentioned above (viz., 'mcb398' and 'mcb869'). 
Amplification reactions were carried out in 20 \xl reaction volume containing 20 r\g of 
template DNA, 100p.m each of dNTPs, 1.25 pmole of each primer, 1.5mM MgCl 2 , 0.5 unit 

25 of AmpliTaq Gold (Perkin-Elmer-Cetus, USA) DNA polymerase and IX PCR buffer 
(lOmM Tris-HCU pH 8.3, and 50mM KC1). The amplification profiles followed were; an 
initial denaturation at 95°C for 10 min, followed by 35 cycles each of denaturation at 95°C 
for 45 s, annealing at 51°C for 1 min, and extension at 72°C for 2 min. The extension step 
at 35 th cycles was held for 10 min. 

30 The PCR products obtained were sequenced in automated work station (ABI Prism 3700, 
PE-Biosystems) on both strands in triplicate and the sequence resolved (328 bp, shown in 
Figure la) was blasted against mito databases of NCBl using BLAST program 73 . The most 
significant alignment (bits Value 365 t E value e* l(M ) of this sequence was produced with 
the cytochrome b gene sequence of Felis catus* (Table 3) indicating that species of 



10 



investigation 
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analyzed material belongs to family felidae. Further, the above sequence revealed from the 
confiscated remain was blasted against nr databases of NCBI using BLAST program. The 
most significant alignment (bits Value 603, E value e" 170 ) of this sequence was produced 
with the cytochrome b gene sequence of Panthera pardus (Table 4), indicating the identity 
5 of the analyzed material as that of a Panthera pardus source. Based on this information, 
we selected the reference animals listed in Table 5 representing different species and 
subspecies of felidae. The DNA isolated from reference animals was amplified and 
sequenced on both strands in triplicate using the primer pair mentioned above. Consensus 
sequences obtained were aligned using program CLUSTAL X (L8) (Table 6). Sequence 

10 comparisons identified 113 variable sites in total amongst all animals analyzed /Table 7). 
Pair- vise comparisons of sequences were performed to find out the variation among 
different animals investigated. All the species investigated were differentiated by a their 
unique nucleotides sequences. The molecular signatures of different reference animals 
were compared with the molecular signature of the confiscated skin 'adil.flesh'. Table 7 

15 demonstrate that the maximum similarity of the adil.flesh with 'gzlT i.e. known Leopard 
{Panthera pardus) species, indicating the identity of the adil.flesh, the confiscated skin, as 
that of a Panthera pardus origin. We also calculated the similarity matrix showing the pair- 
vise similarity amongst the animal species under investigation using PHYLIP software 
This matrix is shown in Table 8. It demonstrates that the animals belonging to different 

20 species had more variation; however, the animals of same species had maximum similarity 
among their cytochrome b sequences. The cytochrome b gene sequence of DNA isolated 
from confiscated material had maximum similarity with the sequences obtained from 
known Leopard source(99.7%, and 98.2 with 'gzlF and 'gz21\ respectively); establishing 
the identity of the source of confiscated material as that of a Normal leopard {Penthera 

25 pardus) species. The step-vise procedure involved in above analysis is illustrated in Figure 
la, lb and 1c, respectively. 

Thus, the primers invented by us can generate the molecular signature from any biological 
material of unknown animal origin, which actually is the characteristic of its family, genus 
and more precisely, the species. When these signatures are compared in-silico with the 
30 signatures already available in public databases (viz., GenBank, NCBI database etc) using 
BLAST software 73 , it indicates identity of the family, genus or species of the analyzed 
material, which in turn is confirmed practically by comparing with the reference animals of 
the revealed family, genus or species, by including them in the further analysis by the 
primers *mcb398* and 4 mcb869\ Application c^f the information revealed could be in 



WO 02/077278 PCT/INO 1/00055 

22 



fulfilling the requirements of objectives mentioned in columns 7-13 under sub-heading 
'Objective of invention' of heading 'Summary of invention' 

The method of the invention can be used to establish the identity of confiscated animal 
parts and products is one of the key requirements of wildlife identification in forensics. It 
5 is needed to establish the crime with the criminal beyond a reasonable doubt to avoid the 
human violation of wildlife resources. Various morphological biochemical and molecular 
approaches have been given for this purpose; however, none of the current methods is 
universally applicable to detect the mutilated animal remains of unknown origin. We have 
identified a fragment on the mitochondrial cytochrome b gene, which has enormous 

10 information to differentiate among various animal species back to the family, genus and 
species sources. We have also found that this fragment is flanked by the highly conserved 
sequences amongst a vast range of animal species. We invented a pair of universal primer 
that can amplify this fragment of DNA isolated from the biological material of an 
unknown animal origin in polymerase chain reaction (PCR) to reveal its identity at species 

15 and sub-species sources. This novel invention has great potential to revolutionize the 
whole scenario of wildlife forensic identification and crime investigation. 
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Table 1. The animal species included in the 



SN. Code Name 



1 


aep.mel 


Aepyceros melampus 


2 


ore.ore 


Oreotragus oreotragus 


3 


add.nas 


Addax nasomaculatus 


4 


ory.dam 


Oryx damah 


5 


hip.equ 


Hippotragus equinus 


6 


alc.bus 


Alcelaphus buselaphus 


7 


sig.lic 


Sigmoceros lichtensteinii 


S 


bexhun 


Beatragus humeri 


9 


dam.Iun 


Damaliscus lunaius 


10 


con.tau 


Connochaetes taurinus 


11 


bis.bon 


Bison bonasus 


12 


bos.gni 


Bos grunniens* 


13 


bos.tra 


Bos tragocamelus* 


14 


buba.bub 


Bubalus bubalis * 


15 


Hub min 


Bubalus mindorensis 


16 


tra.ang 


Trazelapkus angasii 


17 




Tragelaphus eurycerus 


151 


nffTTi can 


Nemorhaedus caudatus m 


i a 


pscnay 






amxn.Ier 


A ****** r\t r-/r ntir lawiei 
ATnTnOirClglL* ItZi via 


21 


cap. rat 


Copra falconcri * 


22 


cap.ibe 


Copra ibex* 


23 


hemjem 


ficmiiragus jeinianu-j** 


24 


rup.pyr 


Rupicapra pyrenaica 


25 


rup.rup 


Rupicapra rupicapra 


26 


pan.hod 


Pantkolops hodgsoni 


27 


bud.tax.txx 


Budorcas taxicolor taxicolor* 


23 


ovi.amm 


Ovis amnion m 


29 


ovi.vtg 


Ovu" vignei* 


30 


cap.cri 


Capcomis crispus* 


31 


ovi.mos 


Ovibos moschatus 


32 


orc.amc 


Oreamnos americanus 


33 


ccp.dor 


Cephalophus dorsalis 


34 


ccp.max 


Cephalophus maxwellii 


35 


alc.alc 


Alecs alecs 


36 


hyd.ine 


Hydropotes inermis 


37 


mun.mun 


Muntiacus munt/ak* 


33 


cer.elc.kan 


Cervus elaphus kansuensis * 


39 


ccr.clc.xan 


^Cervus elaphus xanthopygxts* 


40 


ccr.clc.can 


Cervus elaphus canadensis m 


41 


ccr.nip.ee 


Cervus nippon centralis 


42 


ccr.nip.yc 


Cervus n ippo n yesoens t s 


43 


cer.ntp.ke 


Cer\-us nippon kcramae 



for in-silico analysis 



NCBI accession # *P,S/F "P.S/R 



AF036289 


07 60 
y 1 1 ov 


94. 62 


AF03623S 1 


OO, J*. 


94, 62 


* cm mi* 
AF03472J 


Q7 fin 


95 66 


AJ2226S5 1 


9U, jo 


yj 9 


AF022060 


Off £7 


85 55 


AJ222681 1 


yf t ou 


yo, oo 


AF034967 4 


y 1 , OU 


03 6R 

70, OO 


AF034968 4 


97, o(J 




.AF0I6635 3 


97, 60 




AF01663S 3 


82, 5o 


oz 


Y I 5005 s 


90, 53 


Q7 A1 


AF091631* 


90, 58 




AJ222679' 


90, 58 


95, OO 


D34637 7 


97, 60 


93, 64 


D82395* 


97, 60 


87, 62 


AF091633* 


97, 60 


87, 63 


AF036276' 


90, 58 


97, 64 


UI736i ? 


95,61 


93, 59 


AF034732- 


89, 55 


89, 59 


AF034731 2 


94, 53 


97, 63 


D84202 10 


93, 63 


95, 66 


AF034735 2 


93, 63 


89, 58 


AF034733 2 


95.61 


90,61 


AF034726 : 


95,61 


89, 59 


AF034725 2 


95,61 


94, 64 


AF034724 : 


98,63 


95,66 


U17868* 


90, 53 


95, 66 


AF034727 : 


93. 63 


97. 64 


AF034729 2 


93.63 


97, 64 


AJ304502 11 


93, 63 


94.63 


U 1 7362* 


98,63 


92,61 


AF190632 ,: 


93.63 


94, 62 


AF091634* 


97,53 


90. 61 


AF096629 13 


97. 60 


83. 53 


AJ000026 14 


95.61 


93. 59 


AJ000023' 41 


97. 60 


90. 63 


AF042713 15 


90. 53 


93.64 


A8021093'* 


93,63 


32. 59 


AB021097 1 * 


93.63 


82. 59 


AB021096'* 


93.63 


90. 61 


AB02l09J ,,k 


93.63 


90. 61 


AB021095'* 


98, 63 


90.6! 


A002I09I 1 * 


93.63 


90. 6! 
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44 


cer.nip.pu 


Cervus nippon pulchellus 


45 cer.nip.ni 


Cervus nippon nippon 


46 


cer.e!a.sc 


Cervus elaphus scoticus 


47 


ccr.dam 


Cervus dama 


43 


nui.tar 


Rangifer tarandus 


49 


mos.fus 


Moschus fuscus * 


50 


mosJcu 


Uoschus leucogaster* 


51 


rnos.chr 


Moschus chrysogaster* 


52 


mos.bcr 


Moschus bercovsldi • 


53 


mos.inos 


Uosckus moschiferus* 


54 


kob.ell 


Kobus dlipsiprymnus 


55 


kob.mcg 


Kobus megaceros 


56 


red. am 


Redunca arundinum 


57 


rcd.fui 


Redunca fuivoru/ula 


58 


nco.mos 


Neotragus moschatus 


59 


pel. cap 


Pelea capreolus 


60 


ant.ccr 


Antilope cervicapra * 


61 


sax .tat 


Saiga tatarica 


62 


wxt Him 


Gazella dama 




m it* nitr 


Ourebia ourebi 


64 


gaz.gaz 


Gazela gazelle* 




rap.mc! 


Raphicerus melanotis 


oo 


mac. Jar 


Madoqua kirkzi 


0 / 


an Lame 


Amilocapra americana 


/TO 

oa 


trxjav 


Tra&ulus iavanicus 0 




tnuiap 


Tragulus napu * 


70 


baLacu 


Balaenoptera acutorostrata 


71 


oaLbon 


Balaenoptera bonaerensis 


72 


bal.bor 


Balaenoptera borealis* 


73 


bal.edi 


Balaenoptera edeni 


74 


esc. rob 


Eschrichtius ro bus tits * 


75 


baLmtis 


fi /i } /t *mn nigra fn us cuius n 


76 


meg.nov 


hftrwnrttpra novaean&liae m 


77 


bal.phy 


R/j !rrertnnft*m ohvSdluS * 


78 


cap. mar 




79 


ccp.com 


/~~t*rmla /sy^Ui/n fit ri ? cnmmPTX nnii 


30 


ccp.cut 


K^epnaiornyncnui cuirupiu 


81 


lag. obi 




82 


cep.hea 


t^epnaiortvyncnus ncavuiuii 


83 


cep.hcc 


cephalorhynchus hectori * 


84 


lag.aus 


A i.n/<a<.v/l1iif/'Jl(/C fit* -ft fr~T I : T 

L^CL^entjrnyrtcnuj oujiruiu 


85 


iag.cru 


Lagenorhynchus cruciger 


36 


lag.obs 


Lagenorhynchus obscurus 


87 


lis.bor 


Lissodclphis borealis 


83 


Its. per 


LiSSodclphis ptronii 


89 


glo.mac 


Globiccphata macrorhyncfuts 


90 


glo.mel 


Gtobtccphata mclas 


91 


fcr.att 


Fcrcsa affenuafer* 



AB021090'* 


98, 63 


90, 61 


AB02I093' 6 


98, 63 


90, 6! 


AB021099 14 


98, 63 


90, 61 


AJ000022 H 


98. 63 


83, 53 


AJ000029' 4 


93. 63 


89 t 57 


AF026SS3 17 


90. 59 


90,61 


AF0268S9' 7 


90. 59 


90,61 


AF026837 17 


90, 59 


90, 61 


AF026836' 7 


90. 59 


90,61 


AF026333' 7 


90.59 


92, 61 


AF022059 1 


9I.61 


95, 66 


AJ222686 1 


9I.6I 


83,56 


AF096623 n 


91. 61 


94, 62 


AF036234 1 


89.57 


94, 62 


AJ222683 1 


89. 57 


94, 62 


AF022055 1 


91.61 


90,61 


AF022053 :; 


82, 56 


93,64 


AF064487 18 


91,61 


92,61 


AF025954 3 


91.61 


92,61 


AF036283 1 


82, 56 


82, 59 


AJ222632 1 


91.61 


89, 57 


AJ022053 3 


81,54 


80, 50 


AF022070 3 


90,58 


97, 65 


AF091629 6 


98, 63 


93, 68 


D32139 1 ' 


86, 57 


86, 59 


X56238 :o 


81,52 


93, 58 


X75753 Jl 


89. 56 


97,61 


X7553l :! 


89. 56 


93,59 


X75532 11 


89. 56 


93,59 


X75533 :i 


89. 56 


83,54 


X75535 21 


97.61 


86, 57 


NC_OOl60i- 


97, 57 


93,59 


X755S4 21 


97, 61 


94. 63 


NC_0Ol32l 13 


97, 57 


94, 63 


X75586 21 


93. 55 


91,53 


AF084073 24 


3S. 51 


33,55 


AF084072 24 


85. 51 


92, 59 


AF084067 2 * 


94. 59 


92, 59 


AFOa4070* 4 


89. 56 


97, 63 


AFnsao7\ ;<< 


89, 56 


92. 59 




86. 5-1 


92. 59 


AF084Q68 2 * 


86. 54 


92. 59 


AF0S4066 : * 


86. 54 


92, 59 


AF0S4064 :4 


85. 51 


92. 59 


AF05^065 : * 


86. 54 


92. 59 


AF0S40S5 :4 


94. 59 


83. 55 


AF084056 :4 


94. 59 


S3. 55 


AF084052 :4 


94. 59 


92, 59 
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92 pcp.clc 


Ptponoccphala clcctra* 


93 gra.gri 


Grampus griscus 


94 psccra 


Pscudorca crassidens* 


95 lag.acu 


Lagenorhynchus acutus 


96 ord.bre 


Orcinus orca 


97 orca.bre 


Orcaella brcvirostris 


98 dd.cap 


Delphinus capensis 


99 del.tro 


Delphinus tropicalis 


100 del.dcl 


Delphinus dclphis 


1 01 sten.cly 


Stenella clymene 


102 sten.coe 


Stenella coeruleoalba 


103 tur.adu 


Tursiops aduncus 


104 sten.fro 


Stenella frontalis 


105 saus.chi 


Sousa ckinensis 


106 stcn.Ion 


Stenella longirostris 


107 turs.tm 


Tursiops truncatus 


108 lagcalb 


Lagenorhynchus alborostris 


109 sten.bre 


Steno bredanensis 


110 sota-flu 


Sotalia JIuviatilis 


111 deLIcu 


Delphinapterus ieucas 


1 1 T mftr r> moil 


Monodon monoceros 


11^ r^\nt inn 


Platanista zanzetica * 




Platanista minor* 


115 kogi.brc 


JCsitrirr hrgVlC&OS 


lio tcogi.STm 




117 ptiys.cat 




118 lipo.vex 


r inntp* verillifer* 


119 phocsirt 


w%l* s\s~r\ trrffl erntir 
ptlQCOG*lU J) •«*•** 




RtrrrrrriiiLS bairdU 


121 ziph.car 




122 mcso.cur 


ivieSOpiOClOfl cur uyucw 


123 meso.bid 


ivlesQploaon uiaens 


124 mescden 




125 hyp camp 


tiyperooaon ampunuiu^ 


126 meso.per 


{vfgsopioaon ^erwvitf/iuj 


127 poncbla 


Pontoporia blainvillei 


123 hipp.amp 


Hippopotamus amphibius 


129 hcx.lib 


Hexaprotadon liberiensis 


130 rhin.son 


Rhinoceros sondaicus" 


131 ccra 


Ctratothcrium simum 


132 die. sum 


Diccrorhinus sumatrensis 


133 cquu 


Equus asinus 


134 baby.bab 


Babyrousa bobyrussa 


135 phac.afr 


Phacochocrus africanus 


136 sus.scr.cw 


Sus scrofa haplatype E^'OJ * 


137 sua. bar 


barbaius 


138 lama.£la 


Lama glama 


U9 lama.gua 


tanxa gt*<snica<r 



AF0S4053 


94 59 


83.55 


AF0S4O59 : * 


q7 61 


89,59 


AF0S4057 :4 


04 59 


92, 59 


AF0S4075 : * 


Qfl 63 

70, OJ 


89, 59 


AF08406i :4 


ff/; *?7 
00. J / 


O—, J — 


AF084063 : * 


oO, J / 


91 S4 


AF084087" 


90, M 


Q7 67 

7 / , OJ 


AF08408S :4 






AF0840S5- 


9/, J / 


07 £1 


*i 

AF034033- 


97, 57 


7 /, OJ 


AF084082-* 


97. 57 


7/, 00 


AF084092" 4 


97, 57 


y /, 


AF084090 :4 


97. 57 


9/, 63 


AF0840S0 24 


97, 57 


83, 59 


AF0S4i03 :4 


97, 61 


97, 63 


AF034095 :4 


97, 57 


96, 59 


AF084074" 4 


97,61 


97, 66 


AF08407 , 7 ::4 


97, 61 


94, 64 


AJF304067 13 


97,61 


97,63 


U72037 26 


97,61 


95, 66 


U72038 16 


97,61 


95, 66 


AF304070 23 


97.61 


86,59 


X92543" 7 


97,61 


86, 59 


U72040 :5 


97, 59 


90, 63 


AF304072 :s 


96, 55 


92, 63 


AF304073 :i 


97, 57 


80,53 


AJ30407l z5 


89, 56 


83,53 


AF08405i :4 


87, 49 


92, 62 


X9254l :7 


96, 55 


90, 59 


X92540 27 


97,61 


. 39, 57 


X92537 :7 


97, 57 


90.61 


X92533 17 


97,61 


92,61 


X92536 :7 


91,61 


94.63 


X92539" 7 


97,61 


90.65 


AF304074 :5 


97.61 


86, 53 


AF304069 :s 


92. 59 


83.55 


Y03313 29 


92, 53 


95. 66 


Y0SSI4 :< * 


93.63 


97. 66 


AJ245725' 0 


90. 59 


37,61 


NC 0OI30S i: 


90. 59 


90.63 


AJ24 5723 JO 


90. 59 


36. 57 


NC^OOITSS 1 ' 


91.61 


73. 51 


Z50106" 


39. 56 


1 35.56 


Z50090 )J 


90. 59 


37. 54 


AF1 365J9' 4 


97. 57 


33. 


Z50107 n 


97. 57 


35. 55 


U0642«; J! 


39. 55 


85.53 


YQS3t: ; '' 


33. 54 


36. 57 
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140 vicvic 

141 cam.bac 

142 arc. for 

143 arc.gaz 

144 cum.jub 

145 zaLcal 

146 odo.ros 

147 pho.vit 
143 pho. fascia 

149 pho.gro 

150 cys.cri 

151 hyd.Iep 

152 lep.wed 

153 mir.leo 

154 eri.bar 

155 mon^ch 

156 hcla^mal 

157 sd.thi 
.158 aii.ful 

159 fel 

160 can 

161 tal 

162 gla^sab 

163 gtaLvol 

164 hyLpha 

165 p«t.set 

166 bel.pea 

167 pte.mom 
163 gala-demi 

169 pcro.pot 

170 gala.mat 

171 gala.moh 

172 oto.gar 

173 lor, tar 

174 nyc.cou 

175 mus 

176 gorr 

177 homo 
173 dug.dug 
179 elc.max 

130 afr.con 

131 pavo.mut 

132 tra.bly 

133 tra.sat 

134 tra.cob 

135 tra.tcm 

136 arg.arg 
I 37 cat.wal 



Vicugna vicuna 
Camel us bactrianus 
Arctocsphalus forstcri 
Arctocephalus gozclla 
Eumctapics jubatus 
Zalophus californianus 
Odobenus rosmarus 
Phoca vitulina 
Phoca fasciata 
Phoca groenlandica 
Cystophora cristaia 
Hydrurga lepcanyx 
Lepionychotes weddelli 
Mirounga ieonina 
Erignathus barbatus 
Monackus schauinslandi 
Helarctos malayanus ' 
Selenarctos tkibetanus* 
Aiiurusjutgen's 
Felts earns 
Canis familiaris 
Talpa extropaea 
Claucomys sabrinus 
Glaucomys volans 
Hylopetes phayrei * 
Pztinomys setosus * 
Belomys pearsonii m 
Pieromys momonga m 
Galagoides demidoff 
Perodicticus potto 
Calago matschiei 
Galago mo noli 
Otolemur garnettii 
Loris tardigradus* 
Nycticebus coucang* 
Mus musculus 
Gorilla gorilla 
Homo sapiens sapiens 
Dugong dugong* 
Etephas maximus m 
A/ropavo congensis 
Pavo muticus " 
Tragopan btythii* 
Tragopan satyr a * 
Tragopan cabori 
Tragopan tcmntinckn m 
Argusianus argus 
Catrcus wafdcht m 



U06430 JS 


89. 55 


85,53 


U06427 J$ 


94, 53 


86, 53 


XS2293 J * 


97, 60 


87. 64 


Y<P"7Q2 J6 


94, 53 


87,64 




97, 57 


36, 57 


vc-»i i n 3 * 


39. 55 


36. 57 


YS^QQ 36 


91.61 


81.52 


Y<o*infi 36 


90, 53 


87. 64 




93, 63 


95,66 




92, 59 


90,61 


X32ZV4 


89, 56 


87, 64 


XS22y / 


89, 55 


82, 54 


X72005 


98. 63 


91, 66 


XS2298 


89 55 


82, 59 


XS2295 


89, 56 


87, 63 


X/2209 


91 61 


87, 60 


UISS99 


84, 54 


90,63 


AB020910 


89 57 


87, 64 


X94919 


93, 55 


87,64 


NCJ301700 4 ' 




90, 63 


NC_00200S at 


70 t JO 


84, 54 


NCJ)0239i 4:i 


AT SO 


92* 57 


AF01 1738 


OA 50 


S* 7 54 


AB030261 45 


9U, J7 




AB030259 45 


O 1 £ 1 

91,01 


81 50 


AB030260 45 


91, ol 




AB030262 45 


91, ol 




AB030263 45 


9 /, o I 


90, 63 


AF2714U 46 


97, 53 


O ' , 


AF271413* 


97, 60 


o/, OJ 


AF271409* 


97, 60 


yu, o l 


AP271410^ 


97, 57 


9!3, 00 


AF271412 4 * 


92, 53 


o 0U 


U53531 47 


97,60 


93, 59 


U535SG 47 


97, 60 


95. 66 


NC - 00I569 4S 


97,60 


36. 59 


NCJ30164 5 4 * 


89. 57 


30. 53 


NC_00 i 307 $0 


96. 55 


84. 64 


U07564 M 


97. 60 


39. 59 


AB002412 s: 


97.60 


76. 57 


AF0t376O n 


97. 53 


8/. 63 


AF013763" 


97. 57 


37.63 


AF200722 54 


39. 55 


35. 57 


AF229S37 i4 


39. 55 


S6, 61 


AF2007Z3 ,J 


39. 55 


SG, 6i 


AF023SO2 n 


39. 55 


31. 56 


AF0I376I 1} 


39. 55 


S7. 63 


Aro:3792 u 


33. 5^ 


85. 57 
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138 


cro.cro 


Crossoptilon crossoptilon* 


189 


sym.ree 


Syrmaiicus reevtsi* 


190 


bam.tho 


Bambusicola tharacica 9 


191 


fra.fra 


FrancoVmus francolinus 


192 


ith.cru 


Ithaginis cruentus* 


193 


ant.par 


Anthropoidcs paradisca 


194 


ant.vir 


Anthropoides virgo 


195 


gru.ancan 


Grus anligone antigone 


196 


gru.ant.gi 


Grus antiacne gillae 


197 


gru.any.sh 


Grus antigone sharpei 


198 


gru.leu 


Grus leucogeranus * 


199 


gru.can.pr 


Gnus canadensis pratensis 


200 


gni.can.ro 


Grus canadensis rowani 


201 


gru.can.ta 


Gnus canadensis tabida 


202 


gru.can.ca 


Grus canadensis canadensis 


203 


gru.ame 


Grus americana 


204 


gru.gru 


Grus grus 


205 


gru.mon 


Grus monacha * 


206 


gni.nig 


Grus nigricollis* 


207 


grajap 


Grus japonensis 


208 


cic.boy 


Ciconia boyciana* 


209 


rhe.ame 


Rhea americana 


210 


ant. alb 


Anthracoceros albirostris* 


211 


fal.fam 


Falco femoralis 


212 


fal.vcr 


Falco verpertinus 


213 


fal.par 


Falco peregrinus* 


214 


fal.spa 


Falco sparverius . 


215 


ayt-ame 


Aythya americana 


216 


smLsha 


Smithomis sharpei 


217 


vid.cha 


Vidua chalybeaia 


218 


chry.pic 


Ghrysemys picza 


219 


emy.orb.ku 


Emys orbicularis 


220 


che.mud 


Ckelania my das m 


221 


eum.egr 


Eumeces egregius 



AF02S794 


89 55 


85, 57 


AF02SSOI 53 


07. J-> 


85, 57 


AF028790" 


«n 43 


94, 64 


AF013762" 


V /« J° 


86, 61 


AF06SI93 53 


70. OJ 


35, 57 


U27557 56 


Hj, jy 


82, 53 


U27545 56 


^a 

8**, J"* 




Ul 1060 s7 


tin <1 
y\), jo 


R7 61 


UI1064 57 


90, jo 


0 / , Q J 


a 1 1 06 1 37 


OA ^3 

90, jo 


5 /, OJ 


U27549 56 


ns\ co 

90, 53 


87 


U27553 56 


97, 60 


o /, Oj 


U27552" 


97, 60 


Of T 

37, 63 


U27551* 


98, 63 


of ri 
0 /, OJ 


U27554" 


97, 61 


87, a J 


U27555 5 * 


90, 53 


57, OJ 


U27546 56 


89, 54 


Of XI 

87, OJ 


U27548* 


90, 53 


3 /, oj 


U27547 56 


90, 53 


or? x^ 
8 /, OJ 


U27550 5 ' 


81, 54 


Of j£ ^ 

57, oj 


NCJ02196 58 


94, 58 


/9, 60 


AF090339 59 


93. 63 


79, 60 


U89190* 3 


97,61 


86, 59 


U833I0 41 


97,61 


86, 60 


U8331I 51 


97,61 


85, 57 


US3307* 1 


97,61 


84, 52 


U83306* 


92, 59 


30, 51 


N*C_000877 6 - 


98, 63 


94, 62 


NC"000879 5 ' 


97. 5S 


90, 61 


KC_OOOSS0 59 


97, 60 


87, 64 


NC_002073* 3 


39,56 


36, 57 


AJ13U25* 4 


90, 59 


94, 63 


AB0I2104 45 


90, 53 


94, 63 


AB0l6606 6i 


86, 55 


73,51 
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Table 2. Multiple sequence 



alignment of 4 7: bp fregmene 



mitochondria: 



cytochrome b gene o( 



221 animal species 



P RI>f2R • xncb 3 9 3 ' T ACCATG AGG ACAAATATCATTCTC 



aep 
ere 
add 
cr/ 
hi? 
ale 
sig 
bea 

con 
a mm 
pse 
cap 
ham 
cap 
ru? 
ru? 
nem 
bud 
pan 
cvi 
ovi 
cap. 
cvi . 
ere . 
csp. 
cep. 
bis . 
bos . 
bos . 
bub . 
buba 
era . 
era . 
keb- 
fccb . 
red. 
red - 
r.^o . 
pel- 
gat . 
cu r . 
a-: - 
aaL . 
mad . 
rap . 
gat . 
ar.z 
rv/d . 
mur. . 
ale. 
ce r . 



.me L 
, ere 
, nas 
,dam 
, equ 
.bus 
, lie 
, hun 
, lun 
. cau 
lsr 
. nay 
. ibe 
. j em 
.ial 
pyr 
,rup 
, cau 

, tax. ea;< 
, hoc 
, a mm 
, vie 
cri 



dor 
max 
ben 
gru 
era 
min 
i.bub 
ang 
eur 
ell 
meg 
aru 
ful 
mos 
cap 
dam 
ou r 
ce r 
eat 
kir 
me L 
gat 
a.T.e 
Lr.e 
m u n 
i L 7 



TGCCATGAGGACAAATATCATTCTGAGGAGCAACAGTCATTACAAA I CTCC~ 

TTCCGTCACCACAAATATCATT .TGACG 

TGCCATGACGACAAATATCATTCTGACCAGCAACAGTCATCACCAAC^jj. 



50 

TCACCAA 6 -: 
TCACCAA ^3 
CACTAACCTT CTCTCAGCAA -5 0 



T ACCATG AGG ACAAATAT CAT . . — — * — -~ - , - fl 

TACCATCACGACAAAT ATCAT7CTG AGG AGCAACAGTCATCACCA^C^.C^C . . Ao^. * 0 

TGCCATGAGCACAAA^^ !j 
TG C CATG AGG ACAAATAT CATTCTG AG GGG CAA CAGTC AT CA CCAAT C ,CC^. -AG^ o_ 3 
TGCCATGAGGACAAATATCATTCTGAGGAGCAACAGTCATCACC-^ACCTCCTCTCAG^-u^ J 0 

rGCCATGACGACAAATAT CATT^ ^ ° £ 

t£&gagg^ca^^ f 
tacIatca^acx^tatcattctgagc^ jj 

TACCATGAGGACAGAT AT CATT GTG AGGGGCAAC AGTC AT CACCAAC Ci i C* v^i ^-AGv_--uri oo 

taccatgac-gacaaatatc^ttctgaggggc^ jj 

TA-CA-GAGGAC AGATATCATTCTGAGGAGCAACAGTTATTACCAATC ^iC, ^ ° * 

tag^tg^£a^ 

taccatsaggacagatatcattctgaggggc^^^ - 

rscGA^SAGGACAAATATCATTTTGAGGAGCAACAGTCATTACCAACv-TCv. . CTwAGw^ 5 0 

TACCATGAGGACAAATATC^TTCTGAGGAGC^ACAGTTAT^AC^^^^^j-^^^^^^^ jj 
taCCATGAC^ACAAATATC^TTCTGAGGAGCU^ !? 
' TACCATGAGGACAAATATCATT GTGAGGGGCTACAGTCATTACTAACC 'J^^^CC g 0 
riCC^TGAGGACVaATATCATTCTGAGGAGCTACAGTCATCACTAACC iCC * -T-^-« * 3 

tJgStgagg^tatc^ 

TCCC^TGACGACAAATATCATTCTGAGGACCC^CAGTCAT^ jj 
TACCATGAGGACAAATATCATTTTGAGGAGCAAGAGTCATJTa^CAACCT 
-AC-A-GAGGACA-^ATATCATTTTGAGGGGCAACAGTCATT Av.C«Aw . I C -A * <=-G^ - ^ 

t^-gagga^ 6 l 
tStoSgacaaatatca^^ 

tgccatgaggacaaatatcattctgaggggcaac.\gtca.c^w_Ww..^-^ 50 

TGCCATGACCAC^AATATCA TTGT GAGGAGCAACGGTCATGAO^C ^ - - - - - ----- - - - - 

taccatgaggacaaatatgat— ' 



•ACCATGAGGACAAATATCATT . I GAGGAGGAACAGTCA - 
•ACCATGAGGACAAATATCCTTCTGACGAGCAACAGTGATCAC-A^-^ii 



TATCAGCAA SO 

-_. „,..-- % _ r - : - rtGG At-A'. * - .- - --GAGv~-t* °3 

^cc^^ l° 0 

TACCATCAGGACAAATA7CC7T CTCAGCAGCAACAGTTATCAw .~A- - 
TGCCATGCCCACAAATATCCTTC^^^ ! 
T^CCATGCGCACAAATATCCTTCTCACCAGCAACAGTCA : C-^C^.^^p^^oC^ - 

TACCATCAGC^AAATAT^ ! J 

TACCATGAGCACAAATATCTTT^ - J 

CACCAA o > 



TCACCCCCAACA 
7ACCATCAGGACAAACATCCTTTT 
TACCATGACGACAAA7ATC 7T7 
T AC C AT G AGG AC AAAT A T CTTC 

TACCATGCCCACAAATATCC 



tgagcagcaacactcattaccaat: 

GCACCAA TAvj - ~ A - -A — - 

TATTACTAAC: 
TAA" 

ga: 




7CCTTTCAGCAA 50 
rCCTTTCAGCAA 50 
:CTCTCAGCAA 5 0 



. A-GAACTTTCTTTCAGC^ 60 

TACCATGAGGAC.VAATATT . . . — -«w . -—7;^^:; AGCAA 50 

\A.CTATGAGGACAAATATTATTTTGA3GGGC^ 

'ACrTATGAGCACAi'ATATTATTTTGAGGAGvTAACACTCATTA -^'^^'^^^J.^.J.^^.-^'T^ ^ 0 



^•-^^ > jrA'j'jf-v./"^.^. ---- - 

T A C T A T T A G G A A A T A 7 T A TT TTG A C G A . " .7 A /* ■ 7 A G T T A TT A T T A A 
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TACCATGAGCACAAATATCATTCTGAGGAGCAACGCTCATTACCAACCTTCTCTCACCAA 6 0 
TACCATGAGGACAAATATCATTCTGACGAGCAACAGTCATTACCAACCTTCTCTCAGCAA 6 0 
rACCATCAGGACAAATATCATTCTGAGGAGCAACAGTCATTACCAACCTCCTCTCAGCAA 6 0 
TACCATGAGGACAAATATCATTCTGAGGAGCAACAGTCATTACCAACCTCCTCTCAGCAA 6 0 
TACCATGAGGACAAATATCA7TC7GAGCAGCAACACTCATTACCAACCTTCTC7CAGCAA 6 0 
TACCATGAGGACAAATArCATTCTGAGGAGCAACAGTCATTACCAACCTTCTCTCAGCAA 6 0 
TACCATGAGGACAAATATCATTCTGAGGAGCAACAGTCATTACCAACCTCCTCTCAGCAA € 0 
TACCATGAGGACAAATATCATTCTGAGGAGCAACAGTCATCACCAACCTTCTCTCAGCAA 6 0 
TACCATGAGGACAAATATCATTCTGAGGAGCAACAGTTATTACCAATCTTCTCTCAGCAA 6 0 
TACCA7GAGGACAAATATCATTCTGAGGAGCAACAGTTATCACAAACCTCCTCTCAGCAA 6 0 
TACCTTGAGGACAAATATCTTTCTGAGGAGCGACAGTTATTACCAATCTTCTCTCAGCAA 6 0 
TACCTTGAGGACAAATATCTTTCTGAGGAGCAACAGTTATTACCAATCTTCTCTCAGCAA 6 0 
TACCTTGAGGACAAATATCTTTCTGAGGAGCAACAGTTATTACCAATCTTCTCTCAGCAA 6 0 
TACCTTGAGGACAAATATCTTTCTGAGGAGCAACAGTT^ € 0 

TACCTTGAGGACAAATATCTTTCTGAGGAGCAACAGTCATCACTAACCTTCTCTCAGCAA 6 0 
TACCCTGAGGACAGATATCTTTCTGAGGAGCCACAGTCATCACCAACCTCTTATCAGCTA 6 0 
TACCCTGAGGGCAAATATCTTTTTGAGGAGCTACAGTCATCACTAACC I TCT TTCAGCAA 6 0 
TACCCTGAGGAO^AATATCATTTTGAGGTGCAA 6 0 

TACCCTGAGGACAAATATCATTTTGAGGCGCAACCGTCATCACCAACCTCCTATCAGCAA 5 0 
TACCCTGAGGACAAATATCATTTTGAGGCGCAACCGTCATCACCAACCTCTTATCAGCAA 6 0 
TACCCTGAGGACAAATATCA.TTTTGAGGCGCAACCGTCATCACCAACCTCTTATCAGCAA 6 0 
TACCCTGAGGACAAATATCATTCTGAGGCGCAACCGTTATCACCAACCTCCTATCAGCAA 6 0 
TGCCCTGAGGACAAATATCATTCTGAGGCGCAACCGTCATCACCAACCTCCTATCAGCAA 6 0 
TACCCTGAGGACAAATATCATTCTGAGGCGCAACCGTCATCACCAACCTTCTATCAGCAA 6 0 

TGCCCTGAGGACAAATATCATTCTGAGGCGCAACTGTAA $ 0 

TGCCCTGAGGACAGATATCATTCTGAGGCGCAACCGTCATCACCAACCTCCTATCAGCAA 6 0 
TACCCTGGGGACAGATATCATTITGAGGTGCAACAGTCATCACCAACCTCCT 6 0 

TACCCTGGGGACAGATATCATTTTGAGGTGCAACAGTCATCACCAACCTCCTATCAGCA^ 6 0 
TACCCTGAGGACAGATATCATTCTGAGGTGCAACAGTCATCACCAACCTCCTATCAGCAA 6 0 
TACCCTGAGG ACAAA7AT CATTTTGAGGCGCAACAGTCATCAC CAACCTCCTATCAGCAA 6 0 
TACCCTGAGGACAAATATCATTTTGAGGTGCAACAGTCATCACCAACCTCCTATCAGCAA 6 0 

TACCCTGAGGAC^GATATC^TTTTGAGGTGCA^ 6 0 

TACCCTGAGGACAGATATCATTTTGAGGTGCAACAGTCATCACCAACCTCCTATCAGCAA 5 0 
TACCCTGAGGACAGATATCATTTTGAGGTGCAACAGTCATCACCAACCTCCTATCAGCAA S 0 
TACCCTGAGGGCAGATATCATTTTGAGGTGCAACCGTCATCACCAACCTCCTATCAGCAA 6 0 
TACCCTGAGGACAGATATCATTTTGAGGTGCAACCGTCATCACCAACCTCCTATCAGCAA 6 0 
TACCCTGAGGACAGATATCATTCTGAGGCGCAACCGTCATCACCAATCTCCTATCAGCAA 6 0 
TACCCTGAGGACAGATATCATTCTGAGGCGCAACCGTCATCACCAATCTCCTATCAGCAA & 0 
TACCCTGAGGACAGATATCA TTCTGAGGCGCAACCGTCATCACCAATCTCCTATCAGCAA € 0 
TACCCTGAGGACAGATATCArTCTGAGGCGCAACCGTCATCACCAATCTCCTATCAGCAA 6 0 
TACCCTGAGGACAAATATCATTCTGAGGCGCAACCGTCATCACCAATCTCCTATCAGCAA 6 0 
TACCCTGAGGACAGATATCATTCTGAGGCGCAACCGTCATCACCAATCTTCTATCAGCAA € 0 
TACCATGAGGACAAATATCATTCTGAGGCGCAACCGTTATCACCAATCTCCTATCAGCAA € 0 
TACCCTGAGGACAGATATCTTTCTGAGGCGCAACCGTCATTACTAATCTCCTATCAGCAA 6 0 
TACCCTGAGGACAGATATCCTTCTGAGGrGCAACCGTCATCACCAATCTCCTATCAGCAA 6 0 
TGCCCTGGGGACAAATATCATTCTGAGGCGCAACCGTCATCACCAACCTeTTATCAGCAA € 0 
TGCCCTGAGGACAAATATCATTCTGAGGCGCAACCGTCATCACCAACCTCTTATCAGCAA 6 0 
TGCCCTGAGGACAAATATCATTCTGAGGCGCAACCGTCATCACCAACCTCTTA7CAGCAA 6 0 
TGCCCTGAGGACAAATATCATTCTGAGGCGCAACCGTCATCACCAACCTCCTATCAGCAA 6 0 
TGCCCTGAGGACAAATATCATTCTGAGGCGCAACCGTCATCACCAACCTCTTATCAGCAA 6 0 
TGCCCTGAGGACAAATATCArTCTGAGGCGCAACGGTCATCACCAACCTCTTATCAGCAA 6 0 
TGCCCTGACCACAAATATCATTCTG AGGCGCAACCG7CATCACCAACCTCTT ATCAGCAA 6 0 
TGCCCTGAGGACAAATATCAT7CTGACGCGCAACCG7TATCACCAACCTCC7ATCAGCAA 6 0 
TACCCTGAGG ACAAA7A7CA77C7GAGG7GCAACCG7CA7CACCAACC7CC7A7CAGCAA 6 0 
TGCCCTGAGG AC AAA7A7CAT7CTGAGGCGCAACCC7CATCACCAACC7CTT ATCAGCAA 6 0 
TACCCTGAGGACAAATA7CA77C7GACGCGCAACCG7CA7CACT AATC7CCTA7CAGCAA 6 0 
7ACCCTGAGGACAAA7A7CA77C7GAGG7GCAACCG7CA77ACCAACC7CC7G7CAGCAA 6 0 
TACCCTCAGCACAAA7A7CA77CTGAGGCGCAACC37CA77ACCAA7C7CCTA7CAGCAA 6« 
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TACCCTGAGGACAAATATCArrCTGAGGCGCAACCGTCATTACCAATCTCCTATCAGCAA 
TACCCTGAGGACAAATATCATTCTGAGGTGCAACCGTCATCAGCAACC TCCT ATCAGCAA 
TACCCTGAGGACAAATATCATTCTGAGGTGCAACCGTCATCACCAAG CTTT TATGAGGAA 

TACCCTGAGGACAAATATCATTCTGAGGTGCAACCGTCATCACCAACCr ITTATCAGCAA 
TACCCTGAGGCCAAATATCATTCTCAGGAGCAACCGTCATCACCAACCTTATATCCGCAA 

tgccctgaggccaaata7cattctgaggagcaaccgtcatcacaaaccttatatccgcaa 
tgccctgaggacaaatatca: 



C-rGACCCGCAACCGTTATCACAAACCTTCTATCAGGAA 
'GACGACAAATATCATTTTCAGGCGCAACCGTCATCACTAATCTTCTATCAGC^ 



TACCC 

TGCCCTGGGGACAAATATCATTTTGAGGTGCTACCGTCATCACAAACCTCTTArCAGCAA 
TGCCrrCAGGGCAAATATCATTCTGAGGTGCAACCGTCATCACC\ACCTCCTATCCGCTA 
TACCTTGAGGACAAATATCATTCTGAGGTGCAACCGTCATCACAAACCTCTTATCCGCTA 
TT C CCTGAGGACAAATATCATT CTG AGGCGCAACCGTT ATT AC CAACCTCCTAT C CGC CA 
TACCCTGAGGACAAATATCATTCTG AGGCGCAACTGTTATT ACTAAC CT CCTATC CGCTA 
TACCATGAGGACAAATATCCTTCTGAGGTGCAACTGTCATTACCAATCTTCTATCCGCTA 
TACCCTGAGGACAAATATCATTCTGAGGCGCAACCGTCATCACCAATCTCCTATCCGCCA 

TAG CTTGAGG ACAAATATCATTCTG AGGCGCAACTGT CATTACTAAT CTTTT ATCTGCT A 
TACCCTGAGGACAAATGTCATTCTGAGGTGCCACTGTCATCACTAACCTCCTATCAGCGA 

TAC CATGAGGACAAATAT CATT CTGAGGGGCAACAGTC ATCAC CAACTTACTATCAGCTA 
TGCCATGAGGACAAATGTCATTCTGAGGGGCAAC^GTCATTACCAACTTACTGTCAGCTA 
TACCATGAGGTCAAATATCCTTCTGAGGAGCCACAGTTATCACAAATCTCCTCTCAGCCA 
TAC CATGAGGTCAAATATCCTT CTGAGGGGCTACAGTCATT ACAAATCT C CTCTCAGC CA 

TACCATGAGGACAAATATCCTTCTGAGGAGC^ 

TACCTTGAGGACAAATATCATrTTGAGGAGCTACCGTCATTACAAACCTACTATCAGCCA 
TGCCCTGAGGACAAATATCA 

TGC C CTGAGGACAAATATCATT CTGAGGAGCTACGGT CAT CACAAATCT ACTATCAGCT A 
. TCCCATGAGGACAAATATCATTTTGAGGGGCAACAGTAATTACAAATCTACTCTCGGCAA 
T C CCATGAGGC CAAATATCATTTTG AGGGGCAACAGTAATTACAAAC CTACTCTCGGCAA 
TCCCATGAGGACAAATATCATTTrGAGGGGCAACAGTAATTACAAACCTACTCTCAGCAA 
TCCCATGAGGACAGATATCATTCTGGGGAGCAACAGTAATTACCAACCTACTCTCAGCAA 
TTCCATGAGGACAAATATCATTCTGAGGAGCGACCGTCATTACCAACCTCCTATCAGCAG 

TTCCATGAGGACAGATATCATT 



ITGAGGAGCAACCGTCATTACCAACCTCCTGTCAGCAA 



TTCCGTGAGGACAAATATCATTCTGAGGAGCAACCGTCATTACCAACCTCCTATCAGCTA 
TTCC ATG AGG ACAAATATCATTTTG AGG AGCAAC CGTCATTAC CAACCTC CTATCAGCAG 
TACCATG AGG ACAAATAT C CTT CTG AGGAG CAAC CGTCATCAC CAACCTTCTGTCAGCAA 
TACCATGAGQACAAATATCATTCTGAGGAGCAACAGTCATCACTAATCTACTATCAGCAA 

TAC CATG AGGGCAAATGTCATTCTG AGG AG CAACAGTTAT CACT AATCTACTAT CAGCAA 
TAC CATGAGGACAAATAT CATTTTG AGG AGCAACAGTC ATCAC C AATCT ACTAT CAG CAA 
TACCGTGAGGACAAATATCATTTTGAGGAGCGACAGTCATCACC1AACCTACTATCAGCAA 

TGCCATG AGG ACAAATATCATTTTG AGG AG CAAC CGTT ATTAC CAACTTACTATCAGCAA 
TAC CATG AGG ACAAAT AT CATT CTG AGG AG CAAC CG TC ATT ACCAAC * i ACTATCAGCAA 
TGCCATGAGGACAAATATCATTTTGAGGAGCA^CCGTCATTACCAACCTACTATCAGCAG 
TACCATGAGGGCAAATATCATTTTGAGGAGCAACCGTTATCACCAACCTACTATCAGCAA 
TACCATGAGGACAAATATCCTTCTGACGGGCCACCCTCATCACCAACC - ACTATCAGCAA 
TACCCTCAGGCCAAATGTCCTTCTGAGGAGCAACTGTCATTACCAATCTC - ~ ATCAC CCA 
TACCCTGAGGCCAAATATCCTTCTGAGGAGCGACTGTCATTACCAACCTCCTATCAGCCA 
TGCCCTGAGGACAGATATCATTCTGAGGAGCAACCGTTATCACCAACCTACTATCAGCCA 
TACCATGAGGCCAAATGTCCTTCTGAGGAGCAACCGTAATCACTAACCTCCTGj. CAGCAA 

TAC CATG AGG ACAAAT AT CATTTTG AGO AC C AA CTCT AAT C ACT AAT C . .CTCTCTGCCA 
TACCATGGGGTCAAATATCCTTTTGACGTGCAACGGTAATTACAAATTTACTOTCAGCwA 



C ACC ACOTA 'TCTCATC- 



TACCCTCAGGACAAATATCTTTCTCACCACCCACCCTCATCACCAACCT* 
7 ACC CTC ACC ACAAAT ACC 
7 AC CATC ACC ACAAAT ACC 
TACCATG AGG ACAAAT A 



:tctcagcta 

•CTCTCACCTA 




TACCATCACCACAAATATC 



'CCATCACCCCAAATA 
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TCCCATGACCACAAATATCATTCTGACCTGCCACAG ^ 
TCCCATGAGGACAAATATCA— CTGAGGCGCTACCGTAATCACAAATCTCCTC i ---^ 
TTCCGTGAGGACAAATATCA~CTGAGGCGCTACCGTAATCACTAACCTCGTCTCAo^ 
TCCCATGAGGACAAArGTCATTCTGAGGCGCAACCGTAATTACAAATCTGCTCTCAGCAA 
TCCCATGAGGACAAATATCA— CTGAGGAGGCAGAGTAATTACCAACCTACTATCAGCAA 
TCCCATGAGGACAAATATCATTCTGAGGTGCCACCGTCATCACTAACCTACTATCGGCAA 

TTCCATGAGGACA^ 

TCCCATGAGGCCAAATATCCTTCTGAGGAGGCAGAGTAATGACAAACTTGv, — J( 

T-CCGTGAGGCCAAATArCATTCTGAGGGGCCACAGTAATTACAAACTTACTATCCGCCA 

TCCCATGAGGACAAATATCATTCTGAGGAGCAACCGTTATTACTAACCTCCTGTCAGCTA 

TTCCATGAGGACAAATATCATTCTGACGGGCAACCGT^TTACTAACCTCrrCTCAGCAA 

TCCCATGAGGCCAAATATCATTCTGACGGGCAACTGTCArCACAAACCTATACTCAGCAA 

TCCCATGAGGTCAAArGTC^rrCTGAGGGGCAACTGTTATCACAAATCTATTCTCAGCA^ 

T^CCATGAGGACAAATATGATTTTGAGGGGCTACCGTCATCACAAA 

TCCCATGAGGACAAATATCATTTTGAGGGGCTACCGTCATTACAr^ 

TCCCATGAGGACAAATATC\TTTTGAGGAGCTACCGTCATCACAAATTTATTTTCAGCAA 

TCCCATGAGGACAAATATCA TTTTGAGGGGCTACCGTCATCACAAATTTAi 1 CTCAGCAA 

TCCCATGAGGACAAATATCACTTTGAGGAGCTACCGTCAC CACAAAC CTA 1 1 CTCAGCAA 
TTCCATGGGGACAAATATCATTTTGAGGGGCTACTGTCATCACAAATCTATTCTCAGC^ 

TCCCA^GAGGACAAATATCATTTTGAC<^^ X CTCAGCAA 

TCCCA^XSAGGACAAATATCATTTrcSAGGGGCAA 



, ^ Ai TTCAGCAA 

TC CCATGAGGCCAAATATCA'ITCTGAGGGGCTAC CGTCATTACGAAC CTATTCTCAGCAA 
TACCATGAGGACAAATATCACTCTGAGGAGCCACTGT^ 

T ACCATGAGGACAAATGTCATTTTGAGGGGCT ACAGTCAT CAC CAAT CTCTT CTCAGC w 
TAC CATGGGGACAAA.TGTCATTTTGAGGGGCT ACAGTTATCAC 

TACCATGAGGACAAATATCATTCTGAGGGGCTACAGTCATCACCAATCTC Z ~C^^^'*-^ 

TACCATGAGGACAAATATCATTTTGAGGGGCTACAGTCATCACCAATCTv- ^C. ^GC^, 
^ACCATGAGGACAAAT^^ 

TGC CATGAGGACAAAT ATCACTCXGAGGGGCTACAGT CZ^TrXJ^CCIA-rt.CwXC^^C^CAGCw-^ 
TGCCATGAGGACAAATATCATTCTGACGGGCTACAGTCATTA 

TACCATGAGGACAAATATCATTCTGAGGGGCTACAGTCATTACCAACC ^ ^C^E^l^rrr^ 
TACCATGGGGACAAATATCATTCTGAGGGGCTACAGTCATT AC CAAC ^.^^^ 
TACCATG AGGACAAATATCATTTTG AGGGGCTACAGTTATCACCAA - ^cEil^Z^g^r)" 
TACCATG^AC^TGTCATTra^^ 

TAC CATGAGGACAAATATCATTTTG AGGCGCTACAGTTAT CAC CAAC ^^^^^ 
TACCATGAGGACAAATATCATTTTGAGGGGCTACAGTTATCACCAACCT^ Xz: -GC : ^ 

TACCATGGGG ACAAAT ATC CTTTTG AGGGG CTACAGTTAT CAC C AAT^. - f^Z^r^l 

TGCCATG AGGACAGATATCATTCTG AGCCGCTACACTCATCACCAAC I 

TAC C ATG AGGACAAATATCATT CTG AGG AG CT ACAGTT ATT A CC AAC ^^J^C^^^ 

TACCATGAGGGCAAATATCATTCTGAGGCGCCACCCTCATCACCAACC ,~ • 

TACCCTGAGGACAAATATCATTCTGAGGGGCTACAGTTATCACC 

TA C C CTGAGG ACAAAT AT C ATT CTG AG G AG C CA C ACT C ATT AC 



TAC C CTGAGG ACAAATG TCATTCTG AGG AGCCACAGTC ATT AC 
TAC C ATG AGG ACAAAT ATC ATT CTG AGCG G C CAC CO TC AT C A C 
TCCCATCACCCCAAATATCATTCTGAGCTCCTACAG 
TGCCATCAGGACAAATATCATTCTGAGGAGCCACAGTAA : CAC 

TACCATCCCCCCAAA 
TACCATGAGGCCAAATATCCT 



:aacc 



TACCATCAGGACAAATATCAT 




TC CCATGGGG ACAGATATCCT1 



CCTTA". 

:tgaccccccaccctta: 
:tcaggcgcaa ccgtaa*: 



:aaac: 



TTCTCAGCAA 
TTCTCAGCCC 
rTCTCAGCTA 



ZCTCTCACCCA 
TTCTCAGCCC 



'ACT CTCAGC CA 
ATTATCAGCAA 



a~p . Tie L 
ore . ore 
add , nas 



CTAGTAGAA 

'TTCATATATTGGCACAAACCTGGTAGAA 
CCCATATATCGGCACACA^CTCGT 



tcaatc"acgacg:;tt: 
'tt gaccagcatt' 
' ctg ag g agg att ' 



7CAGTAGACAAAG 
7CCCTCCACAAAG 
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TCCCATACATCGCCACAAArCTAGTCaAATGAATTTGAGGGCCATTCTCCGTAGACAAAG 
TCCCATATATTGGCACAAACCTAGTCGAATGAATCTGAGGGGGATTCTCCGTAGAC^AAG 
TCGCATATATTGGCACAGACCTAGTAGAATGAATCTGAGGGGGATTCTCAGTAGACA^G 
TCCCATATATTGGCACAGACCTAGTAGAATGAATCTGAGGAGGATTATCAGTAGAC^AAC 
TTCCATATATTGGTACAAACCTAGTCGAATGAATCTGAGGAGGCTTCTCAGTAGACAAAC 
T^CC^TACATCCGCAC.AAATCTAGTCGAATGGATCTGAGCGGGCTTCTCAGTAGACAAAG 
^CCCATACATTGGCACTAACCTAGTCGAATGAATGTGAGGGGGATTCTCAGTAGACAAAG 
^^CCATACATTCGCACAGACCTGGTCGAATGAATCTGAGGGGGATTCTCAGTAGACAAAG 
T^CCG^ATA^GGCACAA-^rCTAGTGGAArGGATCTGAGGGGGATTCTCAGTAGACAAGG 
TCCCATATATTGGCAGVAACCTAGTCGAATGAATCTGAGGGGGATTCTCAGTAGACAAAG 
TTCCATATATCGG CACAAAC CT AGTCG AATGAATCTC AGG AGG ATT CTCAGTAGACAAAG 
^CCCA^AT^TGGC^CAAACCTAGTCGAATGAATCTGAGGAGGATTCTCAGTAGATAAAG 
TCCCATACATTGGCATAGACTTAGTCGAGTGAATCTGAGGGGGCTTCTCCGTAGACAAAG 
TCCCGTATATTGGCACAGAGTTAGTCGAATGA^TCTGAGGAGGCTTCTCGGTAGACAAGG 
TCCCATArATrGGCACA-^CCTAGTCGAATGAATCTGAGGGGGATTCTCAG-rAGACAAAG 
T^CCA^ACA^GGCACAAACCTAGTTGAGTGAATCTGAGGAGGA.TTCTCAGTAGACAAAG 

TCCCATACACTGGCACAGACCTAGTCGAAT^ 

TTCCArATATrGGCACAAACCTAGTCGAA-TGAAXCTGAGGGGGATT CTCAGTAGACAAAG 
TTCCA^ATATTGGCACAAACCTAGTCGA^ 

TCCCATATATTGGCACAAACTTAGTAGAA-TGAJ^TCTGAGGAGGATTCTCCGTAGACAAAG 
TCCCATACATCGGCACV^CCTAGTCGAATGAATCTGAGGAGGATTCTCCGTAGAC^G 
TTC C AT ACATCGGTACAGAC CT AGTC GAATGAATCTGAGGG GGGTT CTCAGTAGACAAAG 
TCC»TACATTGC^^ 

TCCCATATATCGGCACAAA.CTTAGTTGAGTGAATCTGAGGGGGCT'TTTCAG *AG^.C-*-w-uG 
TCCCATACATCGK^^ 

7TCCATACATCGGCACAAATTTAGTCGAATGGATTTGAGGTGGGTTCTCAG * AG^OwnAG 
TCCCA^ACATCGGCACAAA.CCTAGTTGAATGAATCTGAGGCGGGTTCTCAGTAGACAAAG 

TCCCATACATTGGCACAAACCTAGTTGAGTGAATTTGAGGG 

TCCCATACATTGGTACAAGTCTGGTTGAATGAATTTGAGGGGGATTCTCAGTAGAwAAAG 

T C CCATAT ATTGG CAC CAAC CT AGTTG AATG AAT CTG AGG AGG ^*2*£E!l 5 ?^3^^r^a a r 
T C C CTTAT ATTGG CAC CAGCCTAGTCGAATGAAT CTG AGGGGGCTTTT CaG - AG AC^AAG 

TTCCATACMTG^^ 

T C ^ ^T^TATCGGCACA-AACCTAGTCGAATGAATCTGAGGAGGATTC I CAG r^GAC^AAG 
TCCCATACA7CGGCACAAACCTA.GTCGAATGAATCTGAGGAGGACTCTCAGT 

TCCCATATATCGGCACAAACCTAGTCGAATGAATCTGAGGGGGTTTCTCA^ 
TCCCATACATTGCTACAAACCTAGTCCAATGAAT^^ 

TCCCATACATCGGCACAGACCTAGTAGAATGAATCTGAGGAGGATTCTTA^-G^^Gw 

TTCCATACATTGGTACAAACCTAGTCGAATGAATCTGACCAGGG— CTC^^AGAC^Gw 

TC^CA^ACATCGGTACAAACCTAGT AG AATGAATCTG AGG AGGGTTC Z ^AG . AGA ^ AA^G 
TCCCATATATCGGCACAGACCTAGTAGAATGAATCTGAGGGGGTTTTTCACTACATAAAG 

TCCCATATATCGGCACAAACTTAGTTGAATGAATCTGAGGGGGCTTCTCAG -^^^GrtA^G 
TTCCCTACATTCCCACAAACCTAGTACAATGC ATCTG ACGAGGATTTTCAo^ * 

tcccatacatcggcacaaacctagtagaatgaatctgagggggattctcgg ,ag^,^-^ 



C C C AT ACA TTGGT ACTAA C CTAGT AG AATG AA.T 



!tcacccccattctcagtagacaaag 



:CATACGTCGGTACAAATCTAGTCGAATGAATCTGAGGTGGCTT 

CCATACATTGCTACTAATCTAGTTCAATGAATTTC^CGCCGTT 

CCATACA~GGCACA,VACCTAGTCGAATG'GATCT^ACGACGCT 
CCATACATTCOCACAAACCT AGTCG AATCCCTCTC AGG ACCCT 
CCATATATTCGCACAAACCTACTGCAATCGA . T *TACOCCCCT 
CCATATATTCCCACAAACCTAGTCCAATCCA 7 



CCATACATTOGCACAAACCTACTCCAATCCATCTCACCACCC ^ 
CCATACATTCCCACA/wVCCTAGTCCAATCGA C rCAGGAGOCTT 
C C AT AC ATTCGC A C AAAC CTAGT TC A AT GG A . 
CCATATA7TCCCACAAA rCTAtfTCCAA 
CTATACATTCGTACAAA 7CTA«;T 




rCAGTAGATAAAG 
VTAAAG 
TCAGTAGACAAAC 
~ ~AGTAG AT AAAG 
TCACTACATAAAC 
TTAGTAGATAAAG 
TCAGTAGATAAAG 
TCAGTAGATAAAG 
TCAGTAGATAAAG 
TAAAG 
TCAGTAGATAAAG 
TAG AC AAAG 
TA CACAAAC 
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ran. car 
mos . f us 
mos . leu 
mos . chr 
mos . ber 
mcs . mos 
tra . j av 
crag . nap 
bala . acu 
bala . ben 
bala.bcr 
bala.edi . 
esch. rob 
bala.mus 
mega . nov 
bala.phy 
cap .mar 
ceph. com 
csph. eu: 
lage.obl 
ceph. hea 
capk. hec 
lace.aus 
lace. cru 
lage.cbs 
lisso .bcr 
lisso.per 
glo . mac 
glo . me 1 
fere. a" 
pepo . ele 
gram. gri 
pse . era 
lage . acu 
crci.brs 
crca.bre 
del . cap 
del . cro 
del .del 
seer*, cly 
szen. cce 
car . adu 
s:ea. fro 
sauo . chi 
s"en . Ion 
curs • cru 
lace . alb 
3:2,1 . bre 
3 oca. Si- 
de I . leu 
mono . men 
p lac. gar. 
p 1 a c . m i r. 
k:c.. c re 
.-;^g i. ji" 
pnys ca- 
L :po . v-:'. 
pnoc . ^ : n 



TTCCATACATTGGTACTAATCTGG— AATGAATTTGAGGACGC^C^ : Ao ; AC^o 
TTCCATACATTGGTACTAACCTCGTTGAATGAA— GAGGAGG,^ : Aw :: o : ^ 

TTCCTTAC^TTCGTACTAATCTGG^^ 
TTCCCTAC^TTGGTACTAACCTGGTTGAGTG^^ 

TCCCATACATTGGCACAGAC7TGG7CGAA . G^- v -^--^———^"ACAC ^ c 
TCCCGTATATCGGCXCCGA^"AGrTG.AATGA.-CTGAo.^^ : ^ ::r ^ r: u^. 

TCG^TATArrGGTACTACGTrAGTCGAATGAArCTGAGGTCGC ^£^ZZ£b 
TCCCATACATTGGTACCACC"AGTTGA.A.TGA.^TCT 

TCCCATACATTGGTACTACCCTAGTGGAATGGATCTGAGGCGG^^^^«^^"^»^^^ 
TCCCATACATTGGTAGTACGGrAGTCGAATGAATCTGGCGCGw.^C^-AGA-.-^G 

TCCC.ATACArrGGTACTACGGTAGTGG-AATGA.TCTGAGGGGGTT , :; TG ; .GA^G 
TC-CA-ACATTGG-ACTACGCrAGrCGAATGAATCTGGCGCGGTTT - - C« - AG^C^G 
TC^TACATTGGTACCAC^^^ 

--rCA-A^AT^GGTACCACGGTAGTrGAATGAATCrGGGCTGGCTrCTCCG.^GAO^G 

TCCCCTACATCGGTACTACCTTAGTAGAATGAATC7GAGGCGG 

TCCCCTACATCGGTACTACGTTAGTAGAATGAATC^^ 

TCGCCTACATCGGrACTACCTTAGTAGAATGA-CTGAGGGGG^T^. ; - : -^^C 
TCCCCMTCBGOCTACCr^^ 

tcccctacatcggtactaccttagtag^ 

TCCCCTACATCGGTACTACGTTAGTAGAATGA^^ 
TCCCCTACATTG^ACTACCTTA^^^ 

TCCCCTACATCGGTAGTACCTTAGTA^^ 
TCCC7TAC*TCGGCACCACC~AGTAGAATC^^^ 

TCCCTraCATCW^CaCr^ 

tcccttacatckaac^ccttagtag^ 

TCCCCTACATCGGTACCACrrTAGTAGAATGA^^ 

TCCCTTACATCGGCACTACCCTAGTAGAATG^ 

TCCCTTACATCGGCACCACCTTAGTAGAATGAATC^ 

TCCCTTACATCGGCACTACCGTAGTAGAATGPATGTGAGGTGG.^i^j^-^^^^^^^^ 
T==CTTATATTGGCAC-AGCTrAGTGGAATGAATCrGAGGTGG ? ;^X^5££Sg 
TCCCTTATATTCGCACTACCT^^ 

TCCCTTATATTGGCACTACCTTAGTCGAATGAATCTGAo«^Gw«^^^^-»^^^^^^^ 
TCCCTTATATTGGCACTACCrTAGTGGAATGAATGTGAGG -S^-^--- " " ' 



tgcgttatattggcact; 

rrr AT ATTGG C AC 



:ctccgtacacaaag 



: CTGAGTACAATGAATGTGAGGTGGATTGTCGGTAGACAAAG 

— rCGCA^~ACCT7AGTTGAATGAATCTGAGGGGGATTTTCCG'TAGACAAA>j 

, ._CC : "ACA ^GCCAC w*-- --- ^ , — GGA — TTCCGTAGAGAAAG 

tagacaaag 
tagagaaag 




tgcctt; 

tcccttatatcggt; 

TCGCTTACATCGCCACTAC' 
GCCTTACATCGGCACTA 




:ggttatatcggcagta 
:ggttatatcggcaggaccg 

rGTTTACATCGGCACGAGGG 
TGGGTTACATGGGOAGGA ~GG 



GGGAGAATGAATGTGAGGG5GATT 

AGTAGAATGAATGT GAGGG GGA". - 

AOTAGAATGA-GTGAGGrGGGTrGTGGG^^^ 

■^^ZZTtZ^^I^^^c^ACATAAAG 

" C J — " J — - - • ^^^—-—-—AGATAAAG 
AGTGGACTGAATG - 



AO , A^AA . j^-j - - . 
ACTACACTCACT' 




AC rACACTCA j - - 
ACTCCACTCAA 7 7~ 



TTTCTACATAAGC 

AC77CCA7TTTTAGTACAr^ 
a;:T7CA"TTC7CTACACAAA. 
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bera.bai -cCTTATATCGCCACCACTCTTGTCGAATOAATCTGAGGTCGv^^^C^wA-^ i_o 

s ioh - ca r TCCCCTATArCCCCACTACTC-ACTCGAATGAATCTGACGTGGTTTTT^G^GA^AAAG 4 - 0 

meso eur 7CCCCTATATTGGGACTACTCTAG7GGAATGAA7C7GAGGTGCCTTTT>-Cvj . ^ . AA^G ..0 

meso bid TTCCCTACATCGGCACTACCCTAGTTGAATGAATGTGAGGTGGCTTTTCCGTAqACAAmo 1.3 

mesc . den tTCCCTATATTGGCACCACCCTAGTCGAGTGAATCTGAGGTGG CC0.^~C«A^ . 

hvoe - a«r.a 77CCCTA7A7CGGCAC7ACCC7AG77GAATGAA7C7GAGG7GGT i . C . . .-.u^C^nG ; - , 

meso ?-*"- ~cCC~TA7AT7GGCAC2ACCG7AG77GAATGAA77TGAGG7GGC7-rC7.-^-.^ rti . W v J . 

sen: . b 1 a TCCCCTACATCGCAACTACCCTTGTAGAATGGATCTGAGGTGG~TCCTCTGTAGA^AAAvj 1 ; 3 

u e ., t: b t~CGGTACATTGCAACAGACC7AG7ACAATGAA72TGAGGAGGCTTTTC -G iAUA.AAAw 12 0 

h ; -Q ~am 3 TCCCCTATATTGGAACAGACCTAGTAGAATGAA7CTGAGGAGGCTTTTCCGTAGACAAAG 12 0 

d«e" sum" -CCCATACATCGGCACCGACCTTG-AGAATGAATCTGAGGGGGATTC-CCGTAGACAAAC 12 0 

scn TCCCCTATATCGGTACCAACCTrGTAGAGTGAATCTGAGGAGGATTCTCAGJCGACAAAG 12 0 

*l" a TCCCTTACATCGGCACCAACGTCGTAGAATGAATCTGAGGAGGATTTTCCG t .GACAAAG 12 0 

" u TCGCCTACATCGGTACTACGCTCGTCGAATGAATCTGAGGTGGATTCTCAGTAGACAAAG 1 2 0 

K ^u v ba - -r--— TATATCGGAACGGACCTCGTAGAArGGATG-GAGGAGGCTTCTCCGTCGATAAAG 12 0 

" ^c-GCTACArrGG.^CAA^rCTTGTAGAArGA.ATCTGAGGAGGTTTCTCCGTCGACAAAG 120 

: a :~ tcccctatatcggaacagacctcgtagaatgaatctgagggggcttttccgtcgacaaag 120 

- w - 3 — £CCT'TA7A' r GGGAAGAGACGTCG7AGAA7GAA7C7GAGGGGGGTT77CGG7GGACAAAG 12 0 

l^a =^a~ " T-GCA7ArGT-GGGAC^CAC?AGTCGAA-GAATTTGAGGAGGAT-CCCCGTAGACAAAG 120 

'a^a'oua TTCCATATGTTCGCACACAra^^ 

;*c v'c TTG^TACGTTGG-ACAACACTAGTCGAGrGGATrrGAGGAC^Al-CTCCGTAC-AT^G 12. 

TCCGCTACATTGGGACCX^CCTAG~AGAATGAATCTGAGGAGGA.TTT i CAG^ j-^AA^G 

a -c ca: TCCCCTACATCGGAACTAACCTAGTAGAATGAATCTC-AGGAGGAr^CAG.^^C« 

*, «i TCCCTTACATCGGAACCAACGTAGTAGAArC-AATT-GAGGGGGATTTTCAw - _^C^G 0 

cl; : it; ;ii 

-to -asciata TTCCCTATATCGGAACCGACCTAC-TACAATG^ 

^7 * ~c/™3C^ATGTCGGAACCGACCTTGTACAArGAATCTGAGGAGGGT2TTCAGTAGAiAAAG 12 0 

1:1 ^^^^^c^i^CG^CCGATCTAGTAGAA.GGAAGCTGAGGGGGATTTTCAGTCGATAAAG 120 

SccSiSTCGGAACCGACCTAGTAC^ 

I:'! t T ^^ C - T ^TGTGGGAGACGACCTAG~ACAArGAA2CTGAGGAC^ATTTT2.^A,C^^^WG 1-0 



--la. ~a i TCCCCTATATTGGAACGGACCTAGTAGAATGAGTCTGAGGAGGC. ~ - -- - - 

S :i . cMi TC CCCTATAraGAACAGACC7AG7AGAATGAA7G7GACGGGGC7^C -A—G 1-0 

all . Jul TTGCCTATArTGGAAC-AACCTTGTAGAGTGA^2TGAGCAGGTTrcrC ? ^ : G c ^^ -.0 

il : TTC^TACATCGGGAGTGAACTAGTAGAATGAATGTGAGGGGGG-GTC^pC^^G 1 ; 0 

~ ~ J TCCCTTA-i -rr:CAACTGACTTAG7AGAATGGATCTGAGGCGGGTTCTCA~ k G^-AAAo 1-0 



T-rCCTTACATCGGT ACACACTTt ACTACAATGAATTrCACG - GCC . . - . ^J^ACAAAG J" f J 
-AT ATrGGGACAACACTTGTAGAATG.AAT—^i --AGGCTT CTG - G . C«C~^ .-0 

:gg: 



, a v „ , TTCG7TATATTGGTACAACAC7TGTAGAA7GAATCTGAGGGGGCT7GTC - , - ^ 

I - * ' : — -—ACA^CC AAC :,GTCC77G7GGAA7G AA7T7GAGGGGGATT-rTCCG7 AGA7AAGG 1 0 0 

S-L .pea TCCG77ATAT-GGAAC7CA7-TAG7A-AC7GAA7C7CAGCGG^G ^---^ " 

:;; ^ -cggttatatcggcacc^^gttgaatggatgtgacctggttt^^-^--^ - 

[a . d,«i T7CGA7A7A7ACGGCG7ACTG7AG7AGAA7GAA7C7GAGGGGGCT777G^^C ? ..^ -~0 

■jili.Mh ttgct:atataggaaC7G.,^c.— — - — a"aaag '.oo 

■=- ' • : TTGGTrACATAGGAACr^CTrAGJA^ = ^^^t^r^—^^STASATAAAG 120 

~ - - ~- CA — GAA ~ A ^ll2----"^----~---" -~ '~--~—X~7AGA7AAAG 1 0 0 

r.v:.C« 77GGrrA7ATTGGCACAAAG..A. J . . , .- H„ — , r - <CAAAG LOO 

-u 3 ~227A7ATAT7GG AACAA27C7A 0T7^AA7~ AA . -:7- ai - A -; ^r- 1 = 0 

7777OTAGATGGGAACAGACG7AG772AArGAG7T7GA>07-.. ^J.? 

tg- TArACATT5WAc.v-.v:cT.v;7T :aa: ;/.;. rrrv. "a :g :ta :77a - • 
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dug . dug 
ele . max 
af r . ccn 
pavo . mu Z 
era . bly 
era . sa: 
era . ccb 
era . cem 
arg.arg 
cac . wal 
era - cro 
sym . ree 
bam. tho 
f ra. fra 
ieh.cru 
ar.t.oar 
ar.: . vir 
gru - ant . ant; 
gru . ant .gil 
cr: , an: . sha 
gru . leu 
cru . can, pra 
cru . can . row 
cru . can . tab 
era « can . can 
cr: . ame 
cru . gru 
cru . men 
gru . nig 
gru. ja? 
cic .bey 
rha . a me 
ar-c . alb 
f al . f am 
fal.ver 
£al .per 
f al . spa 
ayz . ame 
smi . sna 
vid.cha 
chry .pic 
-my .orb . kur 
cbe . mud 
-urn . -cr 



TCCCCTACATCCGCACCAACCTAGTCCAATGAC 
TTCCCTACATCGGCACAAACCTAGTAGAATGAA 
TCCCCTATATTGG 
TCCCT 



— GACCCCCA7T 
TTCAGCACCCT7 



rCAGTAGACAAAG 



7TCCCTACATAAAC 
TTCTCACTCGACAACC 



TCCCA 

TCCCATACATTCCTCAAAC Z 
TCCCATACATTCCCCAAACT 



CAATCACCCTGACC ACCCTTTTCACTTGACAA I C 
TACTACAATGACCCTCACCCCGCTTTTCACTTGACAATC 
-ACTAGAATCCGCCTCAGCGCGCTTT I CAGTTG ACAAT C 



T C C GATA G ATTGG C C AAA C Z CT ACT AG AAT C AG CTTG AGG GG G CTT ; . CACTTCA^AA . - 
TCCCrTATATTGGACAAACGCTAGrACAGTGAGCCTGAGGACGA* , - - CAGTCGACAACC 
T C CCTT ACATC GG ACAG AC C CT AGT AG AATG AG C CTG AGG AGG A7TCT CAGTTG ACAATC 
TC CCTTACATTGG ACAAAC CCTAGTCG AGTG AGCCTG AGG GGG ATTCTCAG I .GACAACC 
T C CC CT ACATC GG ACAAAC C CT AGTAG AGTCGGC CTG AGG AGG ATTCTCAGTTG ACAAC C 
T^CCCTACATCGGACAAACCCrAGrAGAATGAGCCTGGGGGGGATTCTCAGTAGACAACC 
^CCCTACATTGG ACAAAC CTTAGTAGAGTGAGCCTGAGGGGG ACT CTCAGT AG AT AACC 
TTCCCTACATCGGCCAAACTCTGGTAGAATGAGCTTGAGGAGGATTTTCA.GTAGACAACC 
TC CCATAT ATCGGC CAAAC C CTTGT AG AATG AGCTTG AGGGG GT TTCT CAGTAG ACAATC 
T C CCATACATCGGC CAAACC CTT G TAG AATGAGCTTGA.GGGGGTTTTTCAGT AG ATAATC 
T C CCCTACATCGGC CAAAC C CTTGTAGAATGAGCTTG AGGGGGCTTCTCAGTAGACAA • 
TCCCCTACATCGGCCAAACCCTTGTAGAATGAGCTTGA.GGGGGCTTCTCAGTAGACAA i 
T C CCCTACGGCGG C CAAACC C7TGTAG AATG AG CTT GAGGGGG CTT CT CAGT AG ACAA i ^ 
TC CCCTACATCGGC CAAAC C CTTGTAGAATGAGCTTGAGGGGG CTTCTCAGTAGACA*-v<- ~ 
XC^CATACATCGGCCAAACCCTCGTAGAATGGGCTTGAGGGGGGTTCTCAGTAGAGAA - -~ 

TC CCATACATCGGC CAAAC C CTCGTAGAA.TGGGCTTGA.GGGGG CTT CT C AGTAGACAATC 
TCCCATACATCGGCCAAACCCTCGTAGAATGGGCTTGAGGGGGCTTCTCAGTAG^^—^^- 

TC CCATACATCGG CCAAAC C CT CGT AGAATGGGCTTG A.GGGGG CTTCT CAGTAGAwAn. jl w 
^-^cATACATCGGCCAAACCATCGTAGAATGAGCTTC%AGGGGGCT^CTCTOTAGr.wA^^^ 

TCCCATACATCGGCCAAACCCTCGTAGA^TGAGCTTGAC-GGGG 

T CCCATACATCGGCCAAACCCTCGTAGAA.TGAGCTTGA.GGA.GGCTTCTw--.G .^G^w-"^-~ 
TCCCATACATCGGCCAAACCCTCGTAGAATGAGCTTGAGG AGG CTT CT ^"^3^^lC~?^ ~ 
x CCCATACATCGG C CAAAC CCTCGTAG AATG AG CTTG AGGGGGCTTC * — G - Ao-^Cw 
TCCCCTACATCGGCCXAACCCTCGTAGAATGGGCCTGAGGGGGCTTCTCCGTCGATA-A^ 
^r- CCGTA CATCGGACAAACCTTGGTAGAATGAGCTTGAGGGGGGTTTTCA.GTAGACA^C z 
TCCCATACATCGGCCAAACCTTAGTAGAA.TGGGCCTCAGGGGGATTCTC j ^^CZZ 

TC C CATAC ATCGGT CAAACC CT AGTCG AGTGGGC CTG AGG AGG ATTTT ^^^^^J^C'Z X 
TCCCATACATCGGCCAAACCCTAGTCGAATC-GGCCTGAGGAGGATTTTC-^'w- - .^-.^C^ 
TCCCATACATCGGCCA^ACCCTAGTCGAATGAGCTTGAGGGGGATTTTCAGTAG^^C^ 

TCCCAT AT ATCGGC CAAACCCT AGTCG AATGGGCCTG AGG AGG A _ . ^""^3*7-^^?^^ 
TCCCATACATCCGGCAAACCCTTGTAGAATGGGCCTGAGGAGGA .TCTC ^j^™^; 
TTCCATACATCGGACAAACCCTAGTAGAATGAGCTTGGGGACGAT . 

TTCCATACATTGGCCAAACCCTAGTAGAATGAGCCTGAGGAGGATTCTn-^G t - 
TCCCATTCATTGCTAACACATTAGTACAATCAA" 



:gga 



ITGAGG 

TCCCATACATTCGCAATACACTAGTCCAACGAATCTGACCCCCA^ 
TCCCATACATCGGCA-ACACACTACTACAATGAATCTGAGGAGGG.T^ 
TTC CAT AC ATTGG C A C C AACCT ACT AG AAT G AATTTG AGG GG G CTTTT 




7 AG ACAAC G 
'ACACAATG 
GTAGACAACG 
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c r f . c r*i 
add . r.as 
cr-/ . dam 
hip 
ale 

c*ri . nun 



i-jm 
■r - r. 



lun 
1 ~ r 



CAACCCTN'ACCCCA 
CAACCCTTACCCCA 
CAACCCTTACCCCA 

CAACCCTTACCCCA 
CAACCCTTACCCCA 

CCACCCTCACCCCA 
CAACCCTTACCCCA 
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cap . ibe 
hem. jem 
cap . f al 
rup.pyr 
rup . rup 
nem . cau 
bud .:a:c. ~a:c 
can.hcd 
cvi . amm 
ovi . vig 
cap . cri 
cvi . mas 
ere . ame 
cep .dor 
cep . max 
bis .boa 
bes . gru 
bes . tra 
bu_b .min 
buba.bub 
cra.ang 
cra.eur 
fccb.ell 
kob . meg 
rad.am 
red.ful 
nee . mc s 
pel .cap 
gar . dam 
cur .cur 
ant.cer 
sai . :a: 
mad.kir 
rap .mel 
gar .gar 
a.-i: .ame 
rv/d . ir.e 
mun .mun 
ale .ale 
csr.^ia. fcan 
cer.ela.xar. 
csr.eia.car. 
cer. nip- cert: 
cer . nip • yes 
eer . nip . 
car . r.ip . ?ul 
cer.r.i? . si? 
eer .eia . 3 :c 

r . e\am 
ran . rar 
ma a . :uj 
mca . leu 
mc j . rnr 
•■no-: . be r 
t.c j . mC3 
tra . jav 
:r.r; ~ip 
:j 1 i 1 -u 



cocTcrcaccccArrcrrcGCCTTCCA^ 

CTACCCTAACCCGArTCTTCCCTTTCCACTTCATTCTCCCATTCATCA.^u---^-- 



CCACCC7CACCCGA77C77CGCC77CGAC7 i t A7GG7 
CTACCCTCAC^ 

ctaccctcagot^^ 

CTACTCTCACCCGArrCtTC3CCTTC» 
CA7CCC7CACGCGA77C777GCG7 . - ~^3f ^ 

^ TCA7CA7- 



C7ACCC7CACCCGA77" 
C CACCC7 C AC C CG ATT 



:CAC77TA77777CCA: 
I G A777C A77 G7GGC 



C CACCC7 C AC G CG A7777 
C7ACCC7CACCCGA7777 
CAACTCTCACCCGAT7C7 
CAACCCTCAC7CCA' 
CAACCCTTACCGGA' 
CAACCCTCA.CCCGA 
CAACCCTAACCCGA' 



tTTGTCGC 
:77A7G77CCC777TA77A: 
;-TCCAC777A7C77CCCATT7ATCA7CGCAGCCC77G 

TA77 A7GA7AG CAATTG 




7 G77 G G C777 C GAC777 AT 



?7GG 



rGC777CCAC7T7A7CC7CGGA77CA7CA-.G^Lrv-CG7CG 
, GC ^^rz C77CA 7CC7CCCA77CATTA7CGCAGCAC77G 
C^CCC7CACCGGA77C77GGC:A777CAC77 

CAACCCTAACCCGA.T7^7CGCC77C CACT7CA7C CTCCCGTTTATTa - - -"^ ^ ^ 



CAACCC7CACGCGA77' 



17 GG C C77 C GAC77 CAT G CTC ' - — - - ■ 

m^^ccTrccacrTTATccrrca 

TCrTC3CCTTC»CTrTA^ 
CAACXC^ACCaKTrTCTTCGCCCT^ 



CAACCTTAAG GGG AT 
CAACCC77ACCCGC 



CAACCCTTACwCSv; - - - - - — - * ~ ^ ^^^ rt - 

C^CCCTTACCCGATTCrr^^ 
OACCCT«CTO»T7CTTCGCC^^ 

CAACCCTCACCCGATTTTTTQCCTTCCAC - * CAT? C 7 -^"^J^ l^^pX^ T 



CAACTCT AAC CCG AT*! 



:CAC77CA7GG7CGGA77CATCA. . 

7TA7CA7- 



•ca: 



TCTT7GCC77 
CAACCCTTACGGGA7T777GGCC77CGAC777A7CG7G 
CAACCCTCACCCGA77C77GGCC77CCAC - iCATCGTC 
CAACCC7CACCCGA7TC77CGCC77CCAT777AT7C7CC 
CAACCC7CACCCGA77C77CGC7777CAC77CAG77C7 
aVxrACTCACCGGA77G777GC7777GAC777A7GG7GGCA7 
CAACCCTCACCCGA"^^^-^ArTGCAC^7A7CC7CCCA' 

C7ACGC7GAC GGG A' 
CAACCC7CACCGG A77G777GCC77 
CAAC7C7AACCCGA777T7CGCC77CCAC777AT-C' 
CAACCC7AACCCGA777T7CGC777CCAG777A . . C 
CAACCC7AACCCGA77777CGC777GGAC7 . . A77 
CAACCC7AACCCGA77C77CGC777CCAC777AT 
CAACCCTAACCCGA7TT77CGC777CCAC 7TT A 
CAACGG7AACCGGA77777GGC . , -GCAC > > *A' 
CAACCC7AACCCGA77777CCCC77CGAC - i - A' 
Z A7777T GGG G77 C G A C777 A' 

•A 



'GCAGCCC: 



'G 
7A 



"7A77A7GGCAGC7G7CG 
:7AG 




CAACCC7AACC 
CAA CCC7 AAG GGG A77 TT T G G C 
CAACCC7AACGG 
CAACC7 

caacg': 




7A7GA: 
77A77A7GGGAGCAC 
77A7GA7GGGAGCAG7GG 
GGGAT77A77A7GGGAGCAG7GG 
CCGA777A7GA77GGACCAG7GG 

v A7GATTGGAGCA "7G 

* A77A77AGAGGCG7AG 
-A 77 A GAGG777AG 
— A~A:7G7AGCA77AC 



GG7GG 1 



G7AG 

CA77GGAGCGG7GG 
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CAACATTAACACGC 

CAACACT AAC ACG C 

CAACACTAACACCC 

CAACACTAACACCC 

CAACACTAACACCC 

CAACACTAACACGT 

CAACACTAACACCC 

CGACACTAACTCGC 

CAACACTAACACGT 




CAACACTAACACCC 
CAACACTAACACCC 
CAACACTAACACCC 
CAACACTAACACCC 
CAACACTAACACCC 
CAACACTAACACCC 
CAACACTAACACCC 
CAACACTAACACCC 
CAACACTAACACCC 
CAACACTAACA.CG T 
CAACACTAACACGT 
CAACACTAACACGT 
CAACACTAACACCT 
CAACACTAACACCC 
CAACACTAACACCT 
CAACACTGACACGC 
CAACACTAACACGT' 
CAACACTAACACGT 
CAACATTAACACGC 
CAACATTAACACGC 
CAACATTAACACGC 
CAACATTAACACGC 





CAACATTAACACGC 
CAACACTAACACCC 
CAACATTAACACGC 
CAACATTAACACGC 
CAACATTAACACGC 
CAACATTAACACGC 
CAACACTAACACCC 
CAACACTAACACGT 
CAACACTAACACGC 
CAACACTAACACCC 
CAACACTAACACCC 
CAACACTAACACCA 
C AAC ACTAAC ACG A' 
CCACATTAACACCC 
CTACCCTAACACCC 
CAACACTGACACGC 
CAACATTAAC 
CAACACTAACACCC 
CCACACTAACACOC 
CCACACTAACACG C 
CT AC ACT AAC ACG C 
CCACATTAACACCC 
CCACATTAACACCO 



CCACATTAACCC -r, 
CTACA "AACACGA 
7AACACTAACCCCA 
rCACTTTTACACCA 
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: : ; : : ; C T C C CTTT C ATT A TC CT AG CATT AC 
TCCCCTTCATTA fc . CTACCAC .AC 
TT ATTCTAC CA CT AC 



I -^CATTCATTATCC . ACCAv. .AG 
-V.CCCTTCATCATTATACCATTAG 



TCTTTGCTTTCCACTTCATCCTCCCCTTCATCA I : ACACCATTAG 
™ATCCTCCCCTTCATCATCC^ACCAC^AG 
TTATTCTACCvj^ .Au 



CTCA - CA . CACAGv-A .TAG 
C CCATTCATCATC ACACCATTAG 
*TT C CACTTTATC CT C C CATTCA TCATCACAG CATT AG 
" rCACTTTATCCTCCCATTCATCATCACAG-CATTAA 



G G CTTTC CA CTTTA.T C CT CCCATTCATCATCACAGCA * > ; 



CTTA.TCCTCC 
^TTCGC^CCA^TATC 



^v-. «. . . w — - «. . .-w — w — 

— CGCTTTCCACTTTATCCTCCCATTCATCATCACAGCATTAG 

rCCATTCATCATCACAGCATTGG 



CGCTTTCCACTTCA 
: CC CTTTC CACTTTA 




TTTTCACTCTCCACTTTATCCTCCCA~ 
TTTTCGC CTTC CATTTCAT C CT C C CATT CAT AATTACAGCACT.AG 

-'CATCACAGCATTAA 



ATC CTT C C ACTCATCACCA CAGCACTAG 



TCTTTGC CTTCCAC 
TTTTCGCCTTCC 



TTTTCGCTTT C CA CTTTA C C CTT C CATTCATCATCACAGCATTAG 
CTTTC CCTTT C CACTTTAT C CT G CCATTCATCATCACAGC ATT AG 



7C ^C^TATC CTCCCATTCATCATCACAGCACTAG 



TTTTCGCTTTCCACTT 

TA.T C CT CC CGCTCATT AT CACAGCATT.AG 
T AT CCTC C CGTTCGTCAT CACAGCATTAG 



:ttcgctttccac: 



TTTTCGCTTTCCACT 
TTTTCG CTTTC 



^ ^ ^ ^ 3*7*7 c_ 

TTTTCCCTTTCCACTTT^ 

CATTCATCATCACAGCATTAG 
C A.TTC ATC ATCACAG CATTCG 

TT AT CCTCCCA TTCAT CATCA TAG CATTA G 
TT AT CAT CACAC CATT AG 
CATTACAGCGCTAG 
-AT C C C C C C ACT CAT CAT C AC AC C ACT AC 
T C AT CCT AAC A CT AG 




rC.ATC CTCG CTTTC ATC ATCCT AAC ACT AG 
"CCCCTTTATCATCCTACCACTGC 
rCTACCACTAC 
7ATCA Z CCTAACACTAA 



"CCATTTATTATTGTA-JCACTAA 
7 A -«7' — TCCATTTAT CATTA CACC A GT AA 

TTATTATTTTAGCC: 
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CCACCCTTACACCA. ,CT* 

CCACCCTCACCCGCTTCT. , w — ZIZ_-_ — Tier" ~AC 

CTACCCTTACCCGATTCTTTCCCTTCCA^ 

CCACACTTACACCATTCTTCGCCTTTCACTT I ATCCTCCCC ^A . ;A|XA 
CCACCCTTACCCGATTTTTTCCCTTCCACTTTATTCTACCCT fc ^ A ^~— _ 

CAACCCTCACACaATTCT^^ 

C^CTCTCACACGA~CT"GCCTTCCACTTCArrTTACCTTT-r ATO. . ^ .www. ^ 
CAACCCTTACACGATTCT' 



_ _ _ _ _ ICCTTTCACTTTATCCTGCCCTTCGTC^^ 
CAACCCTCACACG ACTC7TCCCCTTCCACTTTATCCTCCCA . . CATCA^ACCGCCCTCG 
CCACCC^ACACGATTCTTCGC™CCACr™ATCTTACC— G^™^^ 
CCACCCTTAC^CGATTCTTCGCCTTCCACTTTATCTTACw i i . *GTCA* .G^u.^U 
CCACCCTT^CCGATTCTrGGCCTrrCACrrr ATCrrACCTTraTOTTC^^AG 
CCACCCTCACACGATT CTTTCCCTTCCACTTCATCCTGCCAx , .ATTa^C^w^u 

CAACCCTAACACGAT^ 

~- ~. vTTCTTCCCTTC jTAGTAi CAGwVC-.-ivj 



CAACCCTAA^CGArrr-TCGCCTTCCACTTCArCT-rACCATTCGTAG , A. 

caactctjug^tttttcgc^ 
c^ccctaacacga^^ 

CAACC CTAACACG ACT CTTCG C CTTCCACTTTAT C CT AC ^ A ^^^^3^ZCZ^^^X^^q 

caaccctoacacga^ 

CSACTCTAACACGATT^^ 
CAACOTAACACGATTCT^^ 

CAACTCT AA.CT CG ATT CTTCGC CTTCCACTTCATT ^™^^ A ^^* 

C CACCCTAA CACGATTCTTTGGCTTCCACTT CATT CTT Z ^^^^^"^Z^Z^i ^"^gc^^ AG 
CAACCCTAACACGACTCTTTGC^^ 



•GCCATTTATTATTGCGGCACTAG 



CGACACTCACACGATTCTTCGCCTTCCACTTCATTC 
CTACCCTAACCCGATTTTTTGCATTTCATT . . G ~ 
CTACCTTAACCCCACTCTTTGCAT - I CACT I CA 



CTACCCTAACCCGATTCT 
CTACCCTAACCCGATTCT 
CAACC CTAACACG AC 



CTACCCTAACACGATTCT 



CTACC CTT AC C CG ATT CT 
CTACCCTAACACGATTCT 
CCACCCTTACTCGA" 
CT ACTCTT ACCCG ATTT" 
CAACCCTCACCCCC: 



:CCCATTCCACTTTG 



•cgcattccactttg' 

cgcattccacttt; 

tgcattccactttg 

TGCTTTC: 





I e ATTT ATC ATTACAG C AAT AG 
— TTATCACAGCACTAG 
kTTATTG CACCCCTAG 
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CAACTCTCACCCGATTC 
CAACCCTCACCCCATTC 
CAACCCTCACCCCATTC 
CAACTCTCACCCGATTC 
CAACCCTCACCCCATTC 
CAACCCTCACCCCATTC 



CCACATTAACTCCATTC 
C CACATTAACT CC ATTC 
CCA CATT AACTCGATT 



rCTCCACTTCCTCCTTCCCTTCCTAATTCCAGGAATCA 



zzc: 



-ACACTTCCTCCTCCCCTTCCTAATTCCACCAA. .A 

. . ."TCT C CT AC C CTTCCT AATC AC AGO AAT C A 
rTACACTTCCTACTCCCCTTCGTAATCGCACCAA^ i A 
rCCCTTCCTAATTCCAGGAA . CA 




C CTT CC ATTCAT AAT CAT AGGC CT C A 



TCACTTTACACTTCCTCCTCC 
TTACACTTCCTCCTCC 
ACACTTCCTCCTCC 
TTCCTCCTC 





CCACATTAACTCGATT 
CCACATTAACTCCATTC 
CCACATTAACTCCATTC 
CCACATTAACCCGATTC 
CCACATTAACCCGAT' 
CCACATTAACCCGATTC 

CCACATTAACCCGATTCTT .... ^ _ _ , 

CCAGATTAACCC^ 

CCACATTAACC CG ATTCTT CAC CTT ACACTT C CT C CT C C r - "* - 
CCXCATTAACTCGATTCTTCACCTTACAC ^ • CCTCCTCC 

CCACATTAACTCGATTCTTCACCTT ACACTTCCTCCTCC r^AC^C*— CA 

CCACATTAACTCGATTCTTTACCTTAC.ACTTCCTCCTCCCATTCA ;C A -C^C^^ 

CTACCCTAACCCGATTC^^ 

CAAC C CTG ACAC G ATT CTT C GC C CT ACACTTT CT C CT C C C GTT ^^"^"^ ^ ^^^Z "Z Z^C? 

caa»ctgacccsattct^ 

CAACACTAACCCGATT CTTC GC CCTACACTTTCTC CTA.C CATT C CT-^^-^^^^^^^ 1 
CAACACTGACC CGATTCTTCG CC CCACACTT C CTACTTCCATTC ^-^^G^v^G^aw^^-i 
CAACACTAAC C CGCTTCTT C GC CTT ACACTT C CT C CT AC CATT C ~ - - - 
CAACCCTAACTCGATTCTTCGCCATCCACTTCCTACTACCCTT 
CCACCCTTACCCGATTCTTCTCCCTTCACTTCCTCCTCCCA. ^ 

CAACACTCMCCCaTTOT 

CAACCTTAAC CCGATTTTTTAC C CTT CACTT C CTT CT ACCATTTACX-.^CA^aGw ^ J^-^ 
CAACCCTAACCCGATTCTTCACTT^^^ 

caaccctaacccgattcttcaccccccac^ 

CAACCCTCACCCC- ATTTTT CACATT C CACTT C CTT CTGCC A i .C^-~- .A.v^--^,- 



TCCCCCTACACT 

TCCCCCTACACTTTCTCCTCCCCTTCCCAATCGCAGCAA^^ 

T C ACTTT AC ACTTCCTC CTTC CATT C AT AA * .ATGCGCC^-- 

T CAC GTT AC AC ~ ' ~~ -ATTCATAATTATCGC- . . 

TCACTTTACACT 
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CCATAGTCCACCTACTCT 
CC AT AGT AC AC CT ACT CT 
CCATAGTCCATCTACTC 
C CATAGTCC ACCT ACT C 



CC AT AGTT CAC CT CTT A' 
CCATACTTCACCTCTTA 




CCATAGTGCACCTCTTA' 
CTATAGTCCATCTCCTA* 
CC AT AG T C CACTT A CTT* 
CCATAGTCCACCTACTT- 



ccatactccacctgctg" 
ccatagtccacc: 
cca: 

:cta-: 



rCTCCACGAAACAGGAT 
C A C C AAACAGG AT 
rCATGAAACAGGAT 
CCACGAAACAGGAT 
CCATCAAACCCGA."*, 
C CAC G AAA CATC 




7 AAC AAC C CT ACAGG AAT CTT AT : 

CAATAAC CC CACAGG AATCT CAT Z 

C CT AC AGG AAT CT C CT 2 

aac aac c ct ac agg aatcac ct - 

:tgat : 



:aacaaccccacaccaatctcc : 
:taacaaccccacaggaatc _cc 
:t.=vACaaccccacaggaatc :ca 
taacaatccca cagg aatttca 
c.aacaaccccacacca^cttca 

^ k 7CCCACAGGAATTCCA' 
~7.-A.C : |vA7CCCA CAGGGA - . C-«-i 
'TAA 7AATTCCACA CC AATT C CA 
\V- A C A A 7 T CC A 7 AGG AA.T Z Z Z A 
~ _ — -A r AGO AATCCCA' 



, :aTA7GATTCAA 7AA7T' 



' CA „./*••» A A -r\vj j/-> . 

:a :gaaa :a ; ca * 



:CCA7ACGAA 

:aa7aa:tcca:aggaa 
:aataa :tt7a :a7Gaa 
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CTATAGTrCACCTACTCTTCCTCCACGAAACAGGATCC^ 

Sa^taIaTO 

cgatagtccacttacttttcctc'"' " " •' — — - " • 



CCATAGTTCACCTAC" 



"TTCGTCCATGAAACACGATCCAACAACCCCACAGGAGTCTCAT 

CCATAGTTCACGTACTATTCCTG CACGAAACAGG . . C7AACAA- -C^?? - — 
c „, - AG - C ^. C f— ^c-^~ CCTCCACGAAACAGGCTCCAACAA . CCA.^.^.-^- > ~ * 

CAATAGTGCACCTArTAr~CTCCACGA.^CAGGATGCAACAACCC.^^w : ^ :::; . : _. 

C *GTCCACCTA~ATTTC7GCACGAAACACGATCCAACAACCCA^.-~ ----- 

^GGTCC^CCrArrATTCCTCCirGAAACAGGATCCAACAACCCAACAGG^T^A. 
Cc\tGGTACACCTACTATCCCTCCACGAAACAGGATCCAACAACCCAACAGG?-A - - - - A - 
CCATAG^CCATCTTCTGTTTCTCCATGAAAGAGG 

CTATAGTTCACCTACTA . - ~ " " ^ ■ " * ~ 7 1 2 ~ " ~ — ' 
CTATAGTACACCTACTATTCCTC 

CTATAGTCCACCTACTATTCCT^ 

CCATAGTCCACTTACTC. .CCTACACGAAACAsj^i. ^ ^ * - - - 

CCATAGTACACTTGCTT~'- 1 ~- 



C CAT AGTT CAT CT AT' 
CCACAGTCCACCTACTATTC 
CCATAGTACAC CTACTGTTT 
CTATAGTC CAC CTACTTT 



" CAC G AAACGGG ATC CAACAAT C CCJ 
;tc CACGAAACAGGATCCAACAAC C ccacagg aatcccat 



CTATAGTC CAC CT ACTTTTT C .T..^---.^^-.. ^ **^ZTC^X^ 9 ^ r — — 
CCATGGTTGACCTCCTCTTTCTCCATGAAACGGGATCCAACAGCCC 

ctatagttcac^^ 

CTATAGTC CACTT ATTATTCCTTCATGAAACAGG ATC ^ ^^^^X^ ^^^^^ *~V~ 
CCATAGTACACTT ACTATTC CTC CAC GAAAC AGGAT C C^w^CCAAC wO w^C^G^^^ w — 
C CAT AGTGCACTT ACTTTTT CTCCACGAAACAGGATC "^"^^^^E^EC^^^C^^^X^ ^ ~ 
CTATAGTCCACCIAC^^ 

C CATAGTC CACTTACTTTTC CTCC AC GAAAC AGGAT C C^V-rwrww w ^^^^CCZZ Z XX 
CTATAGTACACTT ACTCTTC C - -CACGAAJ^CAGGATCCAAT^ACC^ - ^ -v-.^^^^ 
CTATAGTACACTTACTCTTCCTTCACGAGACAGGATCCAAT^ 

qt \*r AGTACACTTACTCTTC CTT CACG AG ACAGG ATCTAATAACCCwn^CrtGG.^^ w - 

CTATAGTACACTT ACTCTTC CTT CACGAGAC AGGAT C ^"^^*^^^5CCrAG^ ^ ~ T~ 
CTATAGTACACTTACTCTTCCTTCACC^^ 

CTATAGTACACTTA CT CTTC CTT CAC G AG ACAGG AT C C AAC AACC CAACAGG^u .Tl\l 
CTATAGTACACTTACTCTTC^^ 
CTATAGTACACTT ACTC 
CTATACTACACTTACTC* 
CTATAGTACA 
CTATAGTC CATTT 



TAT 

'CAT 



CTATGGTTCACCTACTCT 
CTATGGTTC 
CTATGGTTCACCTACTCT 
CTATGGTT CAC CT ACTC 
CCATSCTTCATCTACTC 
TCCTAGTCCACCT 




CAGCC 



' C CTTCACG AG ACAGG AT C C- 

""CTTCACG AAACAGG ATCTAAT AAC C GAACAGGAA . . CCA . 
TCTTCACG AGACAGG ATCCAATAACCCAACAGGAATC" r - 

CCTTCACCAAACAGGCTCTAACAATCC. 



rCCACGAAACAGGATC: 



:cat 

CCAT 
GAATCACAT 

CCACGAAACAGGATCCAACAACCCAACAGCAATCACAT 
C ACG AAA CAGG AT C C AAC AAC C C AAC AG G AATC AC AT 
C ACC AAAC ACG AT C C AAC AAC C C AAC AGG AATC AT AT 
CTCC ATC AAACAGG ATC CAAT AACC CAACAGGAATCACA^ 
CTCCAC j AAACAGG ATCTAAT AACCCCACAGwAATTCCTT 
CTCCACCACACACCATCAAATAACCCCACAGGAA^CCCC^. 
CTTCACG AAACAGGATCC/^TAACCCCACACGTA^C ^ 

CCCGAAACAGGATCCAATAACCCCACAwG^ ; 

C ATG AAA TAGG AT C C.AACAA CC CCACAGG^- ATTCCA^ 
CACGA/^CA-GATCCAAT.AACTCTACAU^^.^^-^ 
;AAA~" GA rTCAACAACCCTACAGGCrx ~» 

caaaca :gatccaac.^ccccacaogtattccat 
j aaa :a ;tatccaa :aa :ctcacacc^ ::: 

CCA CGAAA TA ;GA 7 TTAA -AA -TCTA ZAGGCA . - - * 

tca :gaaa :a :gatctaa :aa7TTCa:ajg :a. - : 
- :acgaaa :a :ca rc :aa caacttta :a ;gaa rr . . 
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240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
240 
24 0 
240 
240 
240 
240 
24 0 
2 40 
24 0 
14 0 
240 
240 
Z 4 'J 
2 40 
2 40 
Z 4 0 
Z 4 j 
Z 4 0 
24 0 
2 4 0 

: ;o 

24 0 
2 4 3 
: ; 0 
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phac - a! 
;u3 ■ bar 




ceph.euc 
lage .obi 

Ceph!hec <^ GCCGTCCACCTAC Z^ 

lage.au, CAGCCGTCCAC ~ A ^ A I:5;.::^^ -« 

lage . «« CAGCCGTCCACCTGC I A .^ 

Usso.bor S^QXtS^^^^^G^cCTACACGAGACAGGArCCAATAACCCCACAGGAATTCCAT 240 

1 « so . p« r Sc-SScC^ 

glo.mac T GC^GTcSc^GC^ATTCCTACACGAAACAGGATCCAATX^CCCCATAGGAATCCCA^ ,40 

S lo • me 1 ItS^Sr^r— ACACGAAACAGGATCCAATAACCCCACAGGAATCCCAT 2 4 0 

* T TAGCT-GTCCACC^GCTATTCCTACACGAAAC^GATCCAATAACCCTAC^CG^x^^w^ - * o 

pse.cra CAuv- .ACCCAC^C A ---^ MA ^c^~AACCOrACAGGAATCCCA? 2 4 0 

lage . acu ^£^c^^^^ * * l 

del. cap 
del.cro 
del. del 
s~e" . cly 
scen.coe 

^r;; f-o cagccgttcacctactattccta^c^ : 4Q 

seen. lor. OfiCOTCC^T^ 2 40 

curs . tru ^^^^^I^C^ 2 4 0 

lage . alb l**** 3 ™ 2 ^^^^ 2 *° 

sc :^ b -» C\ACTGTCCACCTACTATTCC?ACAC^G A CAG^A,CC.^^-w-^ 

soSllu CAGCCGTTCACCTGCTATTCCTACACGAAACAGGATCCAATAATw— CA 

Si;; ™=° mc ^ 240 

^,„^. r . r . r ,^,— rirT ^i'T^'^cCTACACGAAACAGvj^.i'-w^^n.>— -^rt. 1 -' ™— .__.^»-.-. 

mono . rr.cn .«wCwGTCCACT *A- - -v.- , 4.CAAO — CACAGGAAT2CCA2 240 

ola- .rr.ir. CAGTTATCCACCTACTATTCCTAuACw^A^^^ 240 

"fcesi.br. ^ T = GTCCACCOTA II^^^ 240 

tegi.Sim C^ATAAi- CACC4._w -a-^-v^. ^-<-AAGAAC — CACAGGAATTCCCT 240 

iioo . vex CAACCGTCCAC ^ ACTA I£^S^^ 240 

«.,•„ TAATCGTCCATCTACTATTCCTCCATG«AACAG«Cv--^-AA.--s.a 

K^a'blV cagccgtccagttactattcctccacgaaacaggatccaac^^ -40 

-;?'=a- GAGCCGTCCACTTACTATTTCTCCACGAAACAGGATCTAATAACCG^A^aGGA^^---^^ 

;;So ' e - caatcgtccacttactatttctccatgaaacacgatccaataacc - C^^crt- 2 4 0 

meso .bid C ^ CGTCCACCTACT ^ 

CAATCCTCCACCTACTATTCC t CC^ . ^A^u^Cw^ 1 "I r^lZZ^.- - GGAATCTCTT : 4 0 



240 

:-i0 



hype . amp 
mesa . ce r 

hipp . amp CCATCCTCCATCTACTATTCCL.-^^r^u^^^.C^^^- ..^aATCCCAT 2-0 

die. sum 



c«a r a 

baby.bab CAACC 




CAAC 
CA 



sua jc r • '? w b ) CAOCGSTACA7 ~"G"TA :T" 
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lama gla CAGGAGTACATCTA^ArrrrrACACCAAACAGGCTCCAACAAT^^A^^ 
lama 1 CAGGAGTGCATCTACTATTTtTACACGAAACAGGCTCCAACAATCCA^CAwGAA^ 

lie vie* cgggagtacatctactatttttacacgaaacaggctccaacaaccc^caggaa : 



r.vc . ecu 
tnus 
gorr 
he mo 



is-.-. . 

3Ci -An' 



cam bac TAGCCGTACACCTArTATTCCTACACGAAACAGGCTCTAATAACCCGACA^ 

"J • !*! taatactacatctgctattcc-acatgaaacacgatccaa-aaccga : cauo^ ::::;:: 

a l. ' Z a : taatagtgcacctactattcctacacgaaacaggatccaacaacc^-^g-ao .O.^ 

■ j ub TAATACT ACACCTATTATrCCTACACGAAACTGGATCCAACAA,C A --^^-^ 

-a^ ' cal TAATAGTAGACCTATTATTCCTACACGAAACTGGGTCGAACAACCCA^^^^^^^"^ 

III ' "s CAGCAGTACAGCTACrArrrCTCCACGAAACAGGATCTAACAACCC ^^CC— 

-bo ' f a ciaca CCCCACTTTCVCCTACTATTCCTA^ 

e kO . taoC.aca CGGCAGTrCATCTACTATTCTTACACGAAACAGGATCCAACAACCCCACCGG*^j.Cvi 

^° • C Z L CAACAGTCCACCTACTATTCCTACACGAAACAGGA7CTAATAATCC 

£' J ' f :J CAGCAGTACATCTACTATTC^ACACGAAACAGGATCCAArAACCC^ 

J£ ■ CAGCAGTACATCTACTATTCTTACACGAGACAGGATCCAACAACCCCTC^G« 

ml- ' ill CAGCAGTACATCTACTATTCCrAC^CGA^ 

CMCAGTCCAITOTTATTTCT^^ 
CAGCGCTCC^CCTAt^ATTCC^^ 



eri .bar 
mon . sch 
hela.mal 

car* 
cal 



CAQKiAU iAU^L AUiiA-x^w^i. w~ — * ^„„-, s ^ ^ v 

CAATAGTACACCTCCTATTTCTA^CG^ 
CT^AGTTCACCTGTTATrrCTTCAC^ 

l;l v" CCATAATCCATCTACTCTTTCrACACGAAACAGGATCCAATAACCCATCA 

?v* ' ; CTATAATTOCCTTCTCrrT^^ 

' CrATAATCCACCrTCTCTTTCXACACGAAACAGGGTCAAATAA- ~ ^ - i ^sa~TT 

'mom CA^TAGTTCACCTACTTXTCCTTCATGAAACAGGGTCCAACAACCCATC i ^^SC^^TZ 

=oC CCACAACTCACCrCTTArrrCTrCACGAAACAGGATCAAATAAC^ 
caialma- CCATAATTCACCTTCTTTTCCTACATGAAACAGGA^ 

o=o gaT TCATAATCCACCTCCTTTTCCTCC^CGAATCAGGATCAAA 

i - - L- CTGCAATTCACCTACTTTTCCTACACGAATCAC-GATCAAA.Af\C '^~~~^^^^^2^TZ 

TTGTGATrCACarCATCTTtCTACATSAAA 

CAATCGTTCACCTCCTCTTCCTCGACGAAAC^CX3A7CAAACAAu-^. : ^p-^^ 
CAACCCTCCATCrCCTATTTC?ACACGAAACAGGATCAAACAAC-GT^AG^CA^--^ 
CAACACTCCACCTCCTATTCTTGCACGAAACGGGATCAAACAAC - ; C : G^^-AC^ 

dug . dug TAATiUnCCACrTACTATTOCTC^^ 
e > - max CACGACTCCACCTAACCTTTCTTCACGAAACAGGCTCAAACA^ -^^G^^-^CTT 

! n ' CAATTATCCACCrCACArrCGTTCATGAATCACGCTCAAACAACGCAC^ r G.A. ^ - 

CAATTATCCACCTCACATTCCTCCATGAATCAGGCrCAAATAATG-AC^^-^.^---^ 
CCATCATGCACCTCATCTTCTTACATGAATCACCCTC-^T.^ACC-AC-.^-C^--.^^.^ 

CTATCATACACCTCATCCTCTTACATGAATCAGGCTCTAA7AAC - -^^^ ^ 
CCATCATCCACCTCATCTTCCTACATGAATCACGCTCTAACAAC-C - - - ^"CZ 
CCATCATCCACCTCATCT?GCTACA-rGAATCACGCTCAAACAACGGTGi.^w^-«— - -~ - 



afr .co 
savo . muc 
zra.bly 
c ra . sa: 
::a . cob 

a ^.a:q cCArCATCCACCTCACATTCCTACACGAATCACGCTCAAACAA- --^C.^" 

CCATCACCCATC-rCATATTCCTACATCAATCAGGCTCAAATAA^- - - — ^j^ " ~ " 



c ro . cro 
3 -am . c~o 



^^^~0\CCCAC r TCATATTCCTACACGAATCAGCC «. GAAACAACCC AC7AGGC^^-Aj 
CCATCACACATCTTATG—^ 

ccattatccacctgacattcttacacgaatcaggatgaaac.aa — 7X %J ^ *~ - 



f ra . f r i ctatcatccacctcacatttgtccacgaatcagggtg.^aacaa "CCC^~^g^- 

i til . cr'i CTGTCATCCACCTTACACTC-TCCAC^ 



ctaatccacgtcaggtt-:gttcacgagtggg.-ct-:aaacaac 

"^AATCGACGTGAGTTTCGTTGAGGAAT^GGGGTGAAACAA 

^TAATC - AC — r^A 7CTTCCTTCAC'^AAT'^t'3 r ^CTTAAACAA - - • - - - rA ' - #< * * * J " 
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gru . ant . gil 
gru. ant . sha 
gru. leu 
gru. can.pra 
gru . can . row 
gru . can . tab 
gru . can . can 
gru . a me 
gru. gru 
gru . mon 
gru . nig 
gru . j ap 
cic .boy 
rhe . ame 
ant. alb 
ffal. fam 
fal.ver 
f ai .per 
fal.spa 
ayt . ame 
smi . sha 
vid.cha 
clnry.pic 
emy . orb . kur 
che .mud 
sum . egr 



as? 

ore . 

add. 

ory. 

hip. 

ale. 

sig 

bea . 
dam, 
con . 
amm. 
pse . 
cap , 
hen. 
cap . 
rup . 
ru? . 
nern . 
bud. 
pan. 
ov i . 
ov i . 
cap . 
ov; . 
or- . 
Cfsp . 
cep. 
bis . 

boi . 



mel 

ore 

nas 

darn 

equ 

bus 

lie 

hun 

lun 

cau 

ler 

nay 

ihe 

j ear 

fal 

?yr 

cup 

cau 

cax . 

hod 



ta;c 



vig 
cri 
mc3 

do r 
max 
boa 
^3 ru 
t :i 



.7 2 



CCCTAATCCACCTCACCTTCCTTCACCAATCCCGCTCAAACAACCCCCTAGGC^ 
CCCTAATCCACCTCACCTTCCrTCACGAATCCGGTTCAAACAACCCCCTAGGCA . CowU 
CCCTAATCCACCTCACCTTCCTTCACGAATCCGGCTCAAACAACCCCCTAGGCA^^-^ 
CCCTAATCCACCTCACCTTCCTTCACGAArCCGGCTCAAACAACCCCCTAGGCA^^^, 
CCCTAATCCACCTCACCTTCCrr^CGAATCCGGCTCAAACAATCCCCTAGGCA^^^ 
CCCTAAXCCACCTCACC7T CC~CACGAATCCGGCTCAAACAACCCC^AGGCA^ ; A : 
CCCTAATCCACCTCACCTTCCrTCACCAAXCCGGCTCAA^ 
CCCTAATCCACCTCACCTTCCTCCACGAATCCGGCTCAAACAACCCCC ;AGGCais*G.a. 
CCCTAATCCACCTCACCTTCCTTCACGA-\rCCGGCTCAAACAACCCCCTAGGCATCGTAT 
CCCTAATCCACCTCACCTTCCTCCACGAATCCGGCTC^AACAACCCCCTAGGCATCGTAT 
CCCTAATCCACCTCACCTTCCTCCACGAAXCCGGCTCAAACAACCCCCTAGGCATCGTAT 
CC CTAATCCATCTCACTXTC CTC CACG AATCCGGCTCAAACAACCCC CT AGGC ATCGT AT 
CC CTAATC CACCTCAC CTT C CTT CAC GAGTC GGG CTC AAACAAC CCC CTAGGCATCA7CT 
C 7 * CTTATC CACCT CACCTTCCTACACGAAACCdGGTCCAACAACCCCTTAGGAATCGTAT 
XC CTAATXCACCTGGCATTCCTC CACGAATCAGG CTCAAACAACC CACXAGGCATCACAT 
CC^AA^CCACCTCACCTTCCTACATG^^ 

CCCTAATTCACCTCAC CTTCCTACACGAATCAGGXTCAAACAAC CCC CXAGGAAT CACAT 
CCCTAATCCACCTC^CCTTCCTACATGAA^ 

CCTTAA^C CAC CTCAC CTTC CT ACAT GAAXCAGGXTCCAACAAC C CCCXAGG AGXCACA ± 
CCCTAGXCCAC CTAACTTTCCXGCACGAGXCAGGCTCAAACAAC CCC CTAGGCATTGTAX 
CACTCATCCATCTCACCTTCCTCCATGAAACAGGTTCAAACA^ 

CTCTAGTCCACCTCACATTCCCACACGAAACAGGATCAAACAATC CAAXAGGAAXT - wA* 
CAATAGTACACCTACTTTXTCXA^^ 

CAAXAAXXCACCTACTATTXCCT CACGAAACAGGAXCAAATAAC C C-wACC vjGaC - 
„ * ***** ******** »* 

CAGATTCMAT^ 
CAGACACAGACAAAATCCCAXT?^ 

CAGACACAGACAAAATCCC^^ 

CMACACMACAAAATO^ 

CAGACTCCGAXAAAACCC^^ 

CAGACCCAGAXAAAAXCCCATXCCACCCCXACXATACAAXCAAGGACA. u C ^GGCGC^ 
CAGACGCAGATAAAATCCC^^ 

CAGATGCAGATAAAAXXCCATTCCACCCCTACTACACCATCAAAGACATCCTAOT 
CAGATCCGGACAAAAXCCCGTXXaACCCCXACXACACXAXCAAAGACGCCCrAGG^^^ 



CCGACACCGATAAAATCCCATTCCCCCCCTAl 

CACACGCACACAAAATCCCATTCCACCC^^ 

CAGACACAGACAAAAXCCCAXXCCACCCTXACTACACCATXAAAGAXA i * ^^^^^^ 

CAGACACAGACAAAATCCCATTCCACCCCTACTACACCATXAAAGAXA.^^Go^^^ 
CAGAXACAGACAAAAXCCCATTXCACCCTXACTACACCATTAAAGAXA, t ^C^A 
CAGACACAGACAAAAXCCCAXXXCACCCTTACTACACCArrAAAGAXArCC ;? Go^ : ^ 
CAGAXGCGCATRAAAXCCCAXTTCACCCCTACTATACCATXAAAGACA . . -^G^^A 
CAGA-GCGGACAAAAT-CCATT^ACCCCTATXAXACCATCAAAGACATTC . ^CC.u^ 
CAGACATAGACAAAATCCCAXXTCACCCTTATTAXACAAXCAAAGATAXTCXAGGCGC^A 

CAGATGCACATAAAATTCCATXTCACCGTTA— ACACCATTAAAGAT^ ; J;--^— ? 
CACATGCACACAAAATCCCA— TCACCCCTACTAXACCATXAAAGACA ' - — ~rr~~~~X 
CGGACACAGATAAAATTCCCTrcCACCCTT^CTACACCA— AAAGACAT - — ^^-A 

cggacacacacaaaatccccttc:^™™^^^ 

CACACACACACAAAATCCCATXCCACCCCXACTACACAAXCAAACArAT. :i A^C^ :z ^ 



:TACTATACAATCAAAGACAC 
•GACCCCXACTATACTATXAAACAXATCCXAGGCGCCA 

CAGACGCAGACAAAATCCCGTTCCACCCCTACTACACXATCAAAGACATCCTAGGCGCCC 

CAGACACACACAAAATTCCATXCCACCCTTACTAXACCATXAAAGACA . C^ ^^C^ 
CAGACGCAGACAAAATTXCATTTXACCCTrACTATACXA— AAAGACATC.^A^G^,^^ 
CACACGCAGATAAAATCCCATT TCAGCtCTAGTA-A-TATTAAAGArATXC.Aw.^^- - - 



CAGACACG 
CAGAGCCAGACAAAATTCCA 
CGCACCCAGACAAAATCCCA 



40 
40 
40 
40 

40 
40 
40 
4 0 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 



SCO 
300 
300 
300 
300 
300 
3C0 
300 
300 

2 00 
3C0 
300 
300 
300 
300 
300 
200 
100 

:oo 

•00 
300 
100 

300 

no 

300 

joa 

3 00 
5 00 
300 

00 
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bub . mi n 
buba .bub 
era . ang 
tra . ear 
kob .ell 
kob . meg 
red.aru 
red. ful 
neo . mcs 
pel .cap 
gaz .dam 
our . our 
ar.t.cer 
sal . cat 
rcad.kir 
rap.mel 
car .can 
an- ,ame 
hyd.ine 
mun . mun 
ale .ale 
cer.ela.lcan 
cer.ela.xar. 
cer . ela . can 
car .nip. cant 
car. nip. yes 
cer . nip . ker 
cer .sip.pul 
cer .nip. nip 
cer .ela. sec 
csr .dam 
ran. car 
mcs . fus 
mos . leu 
mcs . enr 
cr.es . ber 
mc s . mc s 
cra.jav * 
crag. nap 
bala . acu 
bala . bon 
bala . bor 
bala . edi 
escb . rob 
bala . mus 
ne^a . ncv 
baU - ?ny 
cap . mar 
c-pb . com 
ceph . eu: 
I. age .obi 
ceph . bea 
c:ph . bee 
1 ige . 
lag- • = ru 
L age - rbs 
I izz? . bor 
LL-;;o p^r 



\TTAAACACA 
CACACACAGACA^^ 

CACACATACACAAAATTCCATTCCACCCCTA' 

CHAACATAG ACAAAATT C CATTTCACCCTT 
CAGACATAGATAAAATCCGATTCCACCCCTACTACACCAT 



CAGACACAGACA^TCCCArTCCACCCATATTATACCArC.W,GArATTC : M^ : ^ :: 
CMATCTAGACAAAAT^ 

CAGAYATGGACAAAATCC GATTCCACCCN'TACTACACCATCAAAC A ^ A 

CAGACG CAG ACAAAAT C GC ATT CCAGC CCT ACTACACCACT AAAG ACATTC * Ao w-a 
CCGACATAGACAAAATTGCATTCCACCCATACTACACCATTAAAG ATA . . CTAGCCGCCT 
CAG ATG CAG ACAAAATT G C GTTCGAC G CCT'ACTACACC^T^^^GACATT CTAGG AGCAC 
CAGATGCAGACAAGGTCC: 



:taggcgcc 

CACjA 1 L»U. iJ l<jA<-w*--\<-'v_r . j.ww%ww*- — - •-»*- — 

CAGACGCAGACAAAATTCCATTCCACCCCTACTACACTATCAAAGATATCCTAGGAGC'TC 
CAGATTCAGACAAAATCCCAXTCCACCCCTACTACACCATTAAAGACAXT CTAGGC3CCC 



UUHiiLAUrtL.^A.v.u^. .-v.,-* 

CAGATATAGACAAAATCCCATTTCACCCCTACTACACCATTAAAGACATTTTAGGAG 
OGACGCAGACAAAA7CC»TT^ 

C.^GACGCAGACA.VATCCCArrCCXCCCA~ACrA^CCArC^AGACA^ :: AG r G rx 
CAGATGCAGATAA*ATrCCAT~?C*7CCC7AC7^^^^ 

CAGACGCAGACAA^TCCC^rrTCACCCrrACTACACCATCA^ 

CAGACGCAGACAAAATCCCCrrC-CATCCrrACTATACCA . , AAAGAJATC - Z~ 
CGGACGCAGACAAAATCCCCTTCwtTCCTTACTACACCA* i.-AA.GA*A*s- - ~ " 



CGGACGCAGACAAAATCCCCTTCCATCCT _ 

C GG ACGCAG ACnAAATCC C CTTCCA7 C CTTACTATAC CATTAAAG ATA^C w^.^ w^-^ 
CGGACGCAGACAAAAT C C C CTT C CATCC7T ACT AT AC ^ATTAAAGATATCC^^^^-^ - ^ 
CAGACGCAGAC^AAATCCCCTTTC^TCCTTATTATACCA. -^^"C^^^^^t--^ 
CAGATGTAGATA^ 

C AG ATATAGACAAAAT C C CATTC CACCCCT ACTACAC ^•^^^- 2u ^ ^^^3C^— ^ 
CAGACATAGACAAAATC^ 

C AG ACAT AGAC AAAA.TCCGATTTCACCC CTACT ACAC CATCAAAG AT 

CAGACGCAGACAAA-\TCCCCTTCCACCCATACTACAC,A,T^GACATT 

CCACGCATACTACACCATCAAAGATGTC^G^wCT^ 

CTACTACACAATC; 



CACACGCAGACAAGATCC 



CTG AT AT AG ACAAAATCC CAT* 
C CG ACAT AG AC AAAAT C C C ATTC C AC C 
CCAACATACACAAAATCCCAT 
CCAACATAGACAATATCCCATTi 



kTCAAACACATTCTACCCGCCC 



CCCTACTACACAATT 

7ATTACACAATTAAACACATC 



iTTACACAAC 
ICCTATTACACAATT. 

CTGACATAGATAA,^ 

ccaacatagacaaaatcccattccacgcttag :acaca^t" — 
ccgacatagataaaatcccattccacccctaccacacaa . 
ccaacatagacaaaattccattc 
ccaacatacacataatccca 
ccaacacacacataatccca 7tc 
ccaacatagacataatcccattccaccc 
ccaacatacacataatcccattccaccc 

CCAACATACACATAATCCCAT^CCACTT 
CGAACATACACATAATTTTAT . CCA-TCC 
CCAACATACACATAATCTCA 7TCCACCT 
CCAACATACACATAATCCCAT^TGACTT 

CCAACATACACATAA TTCTA " A ill 
C T A A C A T A 0 A C A '7 A A T C 7 C A 7 . T TA 7TT 




T ATTACACAA TT AAAG ACATCC 



TATTACACAATTAAA3 
TATT A GACAATTAAACACAT 

TACT A TA 7A ATT AAA 7ACAT 
TATT A TA TA A "AAA 3 A 
TA TTA TATA ATT AAA 3 ATA '7CT 
7 ATT AC A :AA 7TAAA Z A 7A 
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glo . mac 
glo . mel 
fere .acc 
pepo . ele 
gram.gri 
pse . era 
lage . acu 
orci . bre 
orca .fare 
del . cap 
del - era 
del .del 
seen. cl/ 
scsn.cce 
cur- adu 
seen. fro 
saus . chi 
seen. Ion 
turs * cru 
lace. alb 
scan. bre 
sou . flu 
del. leu 
mono . men 
p la;:, gar. 
plat.min 
kogi.bra 
kcgi.sim 
phys - can 
lipo.vex 
choc . sin 
bera.bai 
ziph. car 
me so . eur 
rneso . bid 
meso . den 
hype - am? 
cr.eso . per 
pane . bla 
hex. lib 
hiop . amp 
die . sum 
rhin - son 
cera 
equu 

baby. bab 
p'r.ac . afr 
su: . bar 
sua . scr - e-' 
.9 la 
.gua 
•/ i c . v • c 
cam . Sac 
arc . far 
arc.ga^ 
-um . ; ub 
:j I . cj ; 
od -3 . r -3 -s 



CCAACATAGACA""*AATTCCA " .. CCACCCCTA . « A » r-vv^.-ur> * 

CCAACATAGACATAATTCCATTCCACCCCTAT^ 
CCAACATAGACATAATTCCATTCCACCCCTATTATACAACT 

CCAACATACACA^AA^^CA— ^CACCCCTATTATACAATTAAAGACATCC ?AuGwu%- ^ 

CGAACATAGACATAATTCCATTCCACCCCTA^ 
CCAACATAGACATAATTCCATTCCACCC*! .A. * ACACAA • 
CTAACATAG ATA7AAT CCCGT7CC ACC CTT A7TAT ACAAT" 




7 ATCACACAATTAAAG ATACCCTAGGCGGC C 
. 7 CA7ACA7TT AAAG ACAT C CT AGG CG CC C 



C CAACATAG ATATAAT C CCA™ 

CCAACATAG ACA7AA7CCCA77 - w*w w «. — - ~ - - - - ^ 

CCAATATAGA^ATAAT^CCATTCCACCCTTAT^^ 
CCAATATAGACATAATCCCATTCCACCCTTA^^^ 
CCAATATAGACATAATTC^TTCCACCCra^ 
CCAATATAGACATAATCCCATTTCACCCTTATTATA^^ 

CCAAT AT AG ACAT AAT C C CATTCCACCCTT ATTATACAATCSAAGACATCCTAGw wG ^ 
CCAACATAGACATAATCCCATTTCACCCTTATTATACAAT 

CCAATATAG ACATAAT C C CATTC CAC C CTT ATT AT ACAAT CAAAGA.CATCCTA.GG CG^<-^ 

CCAACATAGATATAATTCCATTCCACCCTTATTACACAATCAAAGA 

CCAACATAGATATAATCCCATTCCACCCTTATTACACAATCA 

CCAACATAGATATAATTCCATTCCACCCTTATTACACAATCAAA^ 

CCAACATGGATACAATCCCATTCCACCCCrTACTA»^^ 

C^C^^GACAT^CCCCTTCCATCCCTACTACACX\TCAAAGACATGCTAG^^G^TT 

CCAACACTGAC^TCCCTTTC^^^ 
■ CCOACMWSACAMATCCtt^ 

CCAiCATAGACAAAATCCCATTCCACCCCTACCACACAATCAAAGA 
CTX^TAGACAAAATCCCATTCCAC^^ 

CTAACATAGACATAATCCCCTTCCACCCTTACTATACAATCAAAGATATC^ 

CCAATATAGATAAAAT^CCATTCCACCCCTACTATAC^ 

CCGATATAGACAAAATCCCATTCCACCCTTATTACACAATCAAAGA^ 

crGA~ATAGACAAAATCCCATTCC\TCCTTACTA^CAATC^GATA i --T«G«^C.^ 

CCGACATAGATAAAATTCCATTCCACCCCTACTACACAATT^ 
CTGACATAGATAAAATTCCATTTCACCCTTATTACACAATCAAAGATATTTJT 
CTGACATAGACAAAATCCCGTTCCACCCATACTACAO^ATCAAAG ? CAC -J^T^C^ 
CTGACATAGACAAAATTCCATJTCA^ 

CAAACGCAGACAAAATCCCATTCCACC:TCTATTACACAATCAAGv, rt CA . ^ AGG - g . 

CCAACATACACAAAATTCCATTCTACCCATA~ACACAATCAAA.AuA.-^GC^^ : 
CTGACATACACAAAATCCCATTCCACCCGTATTACACAATTAAACA * - - 



CAGATA7ACACAAAATCCCAT 
CAGACATAGACAAAATCCCAT 
CAGACATACACAAAATTCCAT 
CAGACATAGACAAAATTCCA7 
CCCATATACACAAAATCCCCT 
CCCATATACACAAAATCCCCT 
C AG AT AT AG AC AAAATT CCCT 
CACACATACACAAAA7CCCA 7 
CTCACTCACACAAAATCCCA 7 
CTCACTCGCACAAAATTCCAT 
C C AACTCAC ACAAA ATT C CAT 
CTC ACTCAC AC A AAATT C CAT 
CTCACTCACACAAAATCCCA7 



CCACCCCTACT AT ACCATT AAAG ACAT - C. ACCACCCC 
CCACCCATACTACACCATTAAACATATCC I AGG AGO CC 
TCACCCATA3TACACTATCAAAGACATTCTAGCAGCC_. 
TCACCCATACTACACTATTAAACACATTC I? C ::i: .- :; 
CCATCCCTACTATACAATTAAAGACATT^C^a^-j^>-^- 

CCA rCCCTA 7TACA r AATTAAAC ACATCCTAGGAGCAC 
CCACCCATATTATACAATTAAA^ATATCC^w-G.--- 
CCACCCATATTATACAATTAAAjA.ATCC . -.^rs^-..- 
CCATCCATATTAtACAATTA/vACATATCCTCCCAA--- 
CCA CCTATA "A 7 A rAA TT AAAC ATATCCTAC > AA - - - 

tca recce a :ta :a taa ttaaa :atatcctacg ;ctc~ 
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CCGACTCAGACAAAATCCCATTCCACCCATACTATACAATTAAAGATATCCrAGwA^v-v. 
CCGACTCAGACAAAATCCCGCrCCACCCATATTATACAATTAAAGATATCCTAGGAG^-v. 
CCAACTCAGACAAAATCCCATTCCACCCGTACTATACAATTAAAGATATCCTAGow^Cv. 
CCGACTCAGACAAAATCCCArTCCACCCATACTATACAATTAAAGACATCCTAGGAGv.v.^ 
CCAACTCAGACAAAATCCCATTTCACCCCTACTACACAATCAAAGACATCCTAGGAwv. w - 
CTGACTCAGACAAAATCCCATT7CACCCCTACTACACAATCAAAGACA7CC "AGGAGCCC 
CCGACTCAGACAAAATCCCA^CGACCCATACTACACAATCAAAGATATCTTAGGAo^^ 

CCGAC7CAGATAAAATTGCA . .CCACCGATACTATACAG . CAAGGACA ~^J^ J^^Zl 
CCAACTCAGACAAAATCCCATTCCACCCATACTATACAATTAAAGACAj. .CTACuAv^. l 
CTGACTCAGACAAAA7CCCATTTCACCCGTACTATACAATTAAGGACATCCTAGGCGCCC 

ccaactcggacaaaatcccatttcacccatactatacaattaaagacgccctaggcgccc 

CCAACTCAGACAAAATTCCATTCCATCCCTATTATACAATTAAAGATATCTTGGGCGCTC 
CCGATrCAGACAAAATCCCArrCCACCCATACTAXACAATCAAAGACATCCTAGGTC . - C 
CAGACTCAGACAAAAiTCCATTTCACCCTTACi'ACACAATCAAGGATATCCTAGGAGCCT 
CAGATACGGATAAAATTCCAiTTCACCCCTATTACACTATTAAAGACATCCTAGGAGCAC 
CTGACTCAGATAAAATCCCA-CCACCCTTArTTCTCAATTAAAGACACCO.AG^^;., 

CTG AC7CAGACAAAA7 CCCA7TCCAC C C CT ACTTCT C AATT AAAG ATACC _ j. AG»j** - 
CCGATTCAGACAAAATCCCATTTCACCCATACTATTCAATTAAAGATCTCCTAGwC^^Cw 
CCGArrCAGACAAATTGC^rTTClACCCATACTATTCJ^TTAAAGATCTCC^G^ ::: 
CTGAATCTGATAAAGTACCArrCCACCCATACTTCACAA-CAAAGATA^.G^^w^ 

CCGAATCCGACAAAATCCCArrCCACCCCTACTTCACAArr; ^^CATTTTAG^G^C 
CAGACTCAGACAAAATCCCCTTTCACCCCTATTACATAATCAAGSATCTCCTAG^^CToA 
CA.GAATCAGACAAAATCCCCrTCCACCCCTACTACACCACCAAAGACTTACTAGGAG^^— A 
CAGAC7CCGACAAAAXGCCATTCCACCCCTACTACACAArTAAAGACCTACTAG^^G^«. 
CAGACTCCGACAAAATCCCCTTCCACCCCTACTACAOAATTA^^ 

CAGACTCTGACAAAATCCCCrrCCACCCCTATTACACAATT AAAGACCTTv.-AG^Gw.^ 
CAGACrCTGACAAAATCCCATTTCACCCCTACTACACATTAAAAGArArrCTAw^G^ 
CAGACTCAGATAAGATTCGATTTCACCCCTACTACTCACTTAAAGACCTCCTAGv«GTGv» 
CAGATGCAGATAAAATTCCATTTCACCCC™ACTAXACAATCAAAGATATCCj.AG^iA^^^ 

CCC^CTGACAAAATCACCTTCCACCCCTACTAC^ 
CCCATTCCGATAAAATCACCTXCCACCCTTACTACACAAT 

CCGACTCAGACAAAA.i.<- -w-w- 4 v.uauuai * * ^ 

CAGACTCAGACAAAATTCCCTTTCACCCGTACTATACTAT 

CCAATTCAGATAAAATCC^^ 

CCAA CTCAGACAAAATT C CGTTC CAC C CAT ACT ACTCC CT CAAAG AT A^^^AG^- ^J^^ 
CTAACTCTGACAAAATCCCATTCCACCCGTACTACTCCC - CAAAGATA-CC^^wwj.^^ 
CCAACTCTGACAAAATCCCATTTCATCCATACTACTCCCTC.AAGGATATC^^AG^^^^ 

CT GACTCTG AC AAAAT C C CATTC C ACC CGT ACT ACT C C CT C-AAAG A^ A^C ~j^Gw ~ 

CTAACTCTGACAAAATCCCATTCCACCCGTACTACrCCw - Cj= ^ GATA 3^X?^X^C * 
CT^CTCTGACAAAATCCCATTCCACCCATACTACTCCCTCAAAGACA.w^-GwC^^ 

CTAACTCCGACAAAATCCCATTCCACCCATACTACT^^ 

CTAATTCCGACAAAATCCCATTCCACCCCTACTACTCCC I CAAAG ACA t ^^^^^ZZ^?— 
CTAACTCTG AC AAAAT C C CCTTTC AC C CAT ACT A CT CTCT C AAAG A : A . - — ^ ^ 

CTPvACTCCGACAAAATCCCATTCCACCCATACTACTCCTTTAAA 

CTAACTCTG^^ :Ar?ATCCTACCCC7 - 

CAAACTCCCATAAAATCCCAT . 77ACCCCTAT . 



CAAACTCCCATAAAATC' 
CAAACTCCCATAAAA" 



ICCTAT" 



:tact 

caaactgcgataaaatcccatt 
c aaactccc at aaaatc ccatt 7 tacc c 
caaactcccataaaatccca" 
caaactcccataaaatcccat 
caaactcccataaaatccca' 
c aaa ctgcc at aaaatc cca tt 7 c a c c c ct a t 
caaactccgataaaatcccattc7acccctat 
rcataaaatc 7ca7t77ac c7c .at 

:a r 




7 AAACTGCC A 7 A AAA 7' 



:tcaaagacatcc 
;taaaaga 



•TAAAAG AT A . 




7TCC 

ccttaaaagatatc: 
'aaaacatatcc 

7AAAACATATCCTAGGA . - CA 
C7TTAAAAGATATCCTAGGG . . CA 



C7TTAAAACATATCCTACCC^ . CA 
rCTT.AAAAGATATCCTAGGG^CA 
:TTAAAACATATCCTAGGG . iCA 



CCTTAAAAGATATC 7TACCGTTCA 

c :ttaaaagacatcctacgattca 

7 7TTA/VAAG A7A7CCTAC r v-7 .TCA 
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CAAACTCCGATAAAATTCCATTCCACCCCTAT^^ 

CAAACTCCGATAAAATT CCArrGCACCCCTArrTTTCCTTAAAAGATACCCTAGGA . > CA 
CAAACTGTGATAAAATCCCATTCCACCCCTATTTTTCCTTAAAAGATATCTTAGGA. . i.A 
CAAACTGCGACAAAATTGCATTGCAGCCGTAGTTCTCGCTCAAAGATATCCTAGGCCTrA 
CTCACTCTGACAAAATCGCA— CCACCCCTACTTCTCCCTAAAAGAtGCCCTAGGACTAG 

CCAACTCCGACAAAATCCCATTCCACCCATACT^ 

CAAACTGCGATAAAATCCCATTCCArCCCTArrACTCTCTCAAAGACCTCCTAGGA - TCA 
CAAACTGCGAGAAAArCCCArrCCATCCCTACTAGTCTCTAAAAGACCTTTTAGGAGT^ 

CAAATTGCGACAAAATCCCATTCCACCCAT ACTACTCTCTCAAAGAT ATCCTACC A - . - A 
CAAACTGTGACAAAArCCCA~CCACCCCTACTACTCTCTCAAAGACCTCCTAGG. . . iA 
CAGAGTGCGACAAAATCCCATTTCACCCCTACTTCTCCTTCAAAGACATCGTAGGATTTA 
CTAACT C CG ATAAAATG C CATT C CAC C CATACTTCT C CA TAAAAG A CA TTCTAGG CTTTG 
CAG ACTGTG ACAAAATT CCATT C C AC C CAT ACT AC AC C AC AAAGG AC ATCGTAGG CTTCG 
C AAACACTGACAAAATC CCATT C CACCCTTATTTCT CAT ATAAAG AC CTTTTAGGCGTCA 
CAAACACCGATAAAATCCCTTTCCATCCCTACTTCTCATACAAAGACCTATTAGGACTCA 
CAAATACCGACAAAA.TCCCCTTCCACCCCTACTTCTCCTACAAAGACTTACTAGGACTCA 
CTAGCACAGATAAGGTGCCATTCCACCC^TATTACACATACAAAGACCTTCTTGG. i .CA 
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TATTAATAATTCTAGTCCTAATACTC^ ll° 
TATTACTAATTCTAGCTTTATTACTCTTAGTATTA.TTCACACCTGACCTACTTGGAGACC jo0 

TACTACTAATTCTAGTCCTCATACTACTAGTATTATTCACACCCGACCTACTTGGAGACC 3 o 0 
TACrACTAATCCTAGCCCTTATGTTGCTAGTATTATTCGCACCCGACCTACTTGGAGA.CC 3 50 
TACTACTAATTCTAGC CCTCATACTACTAGT ACTATTCG CAC CCGACCTACTTGGAGACC 
TATTACTAATCCTAGC C CTCATACTACTAGT ACTATTCG C AC CCGACCTGCTCGG AG ACC 
TATTACTAATTCTAGCCCTCATACTACTAGTACTATTCGCACCCGACCTGCTCGGAGACC 
TACTACTAATTCTAGCCCTCATATTACTAGT ACTATTTGCAC C CG ACCTGCTCGG AGACC 
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!A\-lAWl«rtrti A\» i^iwv--ws- i^.-*-.-^- — - ~ ' 

TACTACTAATTCTAGC CCTCATACTACTAGTACTATTTGC AC CCGACCTGCT-^^vjAGrv^C 

TATTACTAATT CTAGCCCTAATACTACTAGTACTATTCG CGC C CGATTTACTTGG AGAC C 
TGCTACTAATCCTCACCCTCACACTACTAGTACTATTTACACCCGATCTACTCGGGGACC 
CACTGCTAATCCTCGCCCTGATATTACTAGTATTATTTACACCCGACCTACTCGGAGACC 
TGCTACTAATTCTTGTCCTAATATTACTAGTACTATTCACACC CGAC CTACCCGGGG ACC 
T ACTACTAATTCTTGTCCTAATATTACTAGTACTATTTATAC C CG ACCTAC ITGGAGACC 3 o 0 
TACTACTAATTCT CGCCCTGATGCT ACTAGTACTATTCAC ACCTG AC CTACTCGG AGACC 3 o 0 
TACTACTAATCCTCACCCTTATACTACTGGTACTATTTACACCTGACCTACTC 3*0 

TACTACT^ 350 
TACTACTAATCCTCGTCCTCATGTTG CT AGTACTATTT AT ACTTGACGTACTTGG AGACC 

T ACTACTAATCCTAATCCTCATATTACTAGTACTATTTTCA C C CGAC CT ACT CGG AGAC C 
TCCTACTAATCCTCACCCTCATACTACTAGTACTATTCACGCCTGACCTACTCGGAGACC 
TCCTACTAATCCTCATCCTCATGCTGCTAGTACTATTCACCCCTGACTTACTTGGAGACw 
TGCTACTAATCCTCACCCTCATACTACTAGTACTGTTCACACCCGACCTACTCGG AGACC 
T ACT ACTAATCCTTACCCTT AT ACTACTAGTATTATTCACACCCG ACCTAC * .CCACACC 
TACTACTCATCCTCACCCTTATACTACTAGTATTATTCTCACCCGACTTACTCGGAGACC 



^TACTACTAGTA 

TACTACTCATTCTAGCCCT 
TATTACTTATTCTAGCCCTAA 

T ATT ACT AATTCTAACTCTAAT ACT ACT AGTACTATTT 
T A TTACTAATTCT AG CC CTAATACTTCTGGT ACT ATTC AC ACT CG AC CTC 
TACTACTTATTCTAGCCCTAATAATACTAGTACTATTCGvTACCCCACCTC 
TGCTATTAATCCTAGCCCTAATACTATTAGTACTATTCACACCCGAC: 
TACTATTAATCCTAGCCCTAATACTATTAGTACTA 
TACT, 




TTGGAGACC 
7CCCAGATC 
CTCCCACACC 
CGGAGACC 
GCGACACC 
:CGGGACC 



;CCCTAATAGTA 



TACTGCTAATCCTAA 
TACT ACT AATCCTAGT 



TCCT' 

TCCCACCCGACCTCCTCGGGGACC 
CCACACC 
TTGGAGACC 
GAGATC 



a ru 
ful 

mo a 




TCCTATTAATCCTAATACTAATAC ^ 
TACTGCTAATCCTAGTCCTAATGCTT . , AG 
TACTACTAATCCTGGCCCTAACACTATT 
TTCTACTAATTCTAGTCCTAACACTCTT 



CGGAGATC 
^GAGACC 
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TATTACTAATCCTAATCC^ 
TACTTATTAATTCTAGCCCTCA^^ 
TCCTACTAATTCTAGCCCT^ 
TACTATTAATTTrAACCCT^TCC^ 

T ACT ACTT ATTCTAAT C CTCAT ACTTCTAGTC CTATTTTCAC ^^JCS c CGG AG AC C 3 iO 
TACTACTAATTATACCCCTCATACTCCTAGT^ , . fl 

TCCTATTAATCCTAACCCTTArGCTTC^^ 

TACT ACT AAT C CT AGTT CTT AT ACTCCT AG . -CTG i . '^-^^^J^-r.,-,^ 
T ACTAAT AATCTTAG C C CT AAT AATAC? ACT ACT ATTjCT "'^^^'^ '"TTGG AG AC C 
TCCTTCTAATTCTTTTCCTAATGTTATTAGTCCTATTTTCACCT 

T ACTTCTAATTCTCTT C CTAATATT ATTAGTATTATTCGT AC CAG«u CTo AC C 3 = 0 

TACT CTTAACTCTTTT C ^^~^^^3^Z^l!iZ^33ZZX^ rTCCTTGGAG AC C III 

3 50 
3 50 
350 
350 
350 
350 
350 



3 50 
350 
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350 



TACTTCTAGTACTCTTCCTAATATTACTAGTATTATTCGCACCAGACCT 
TACTTCTAGTACTCTT C CTAATATT ACT AGT ATT ATTCG CACC AGAC Cja* ^33 gg a q A c C 
TACTTCTAATACTCTTCCTAATA* l ^^^^XlC3~^G^r^GACCTGCTTGGAGATC 

TACTTCTAGTACTCTTCCTGATATTACTAGTATTATTCGCACCAG^ 
TACTTCTAGTACTCTTCCTGATATTACTAGTATTATTCGCACCAGrtC 

TACTTCTAGTACTCTTCCTGATATTACTAGTA^ 

TATTCCTATrTCTCTTCTrAA^ 3 ^ 

TACrCCTAATTCTCTrCCTTATACTACT^^ 

TATTACTAATCTTAGTCTTAATAACACTAGTACTATTCACA J 

TATTACTAATCTTAGTCTTA^AACACTAGTACTATTCA.CA.CC, 

TATTACTAATCCTAGTCTTAATAACACTAGTACTATTCA^ 

taatactaatcttagtct^^^^ 3 5 a 

TATTACTAATCTTAATCTTAATAGCACTAGTGCTATTTA 

TAGCCCTATTTCTAGCCCTAATACTACTAGTCCTATT^ 

^AG-CCTAATACTAGTCCTTCTATTACTAGTCC^^^^^ 

taJtactaattctaaccctactagcactaaccctattc^ 

TACTACTAATTCTAACCCTACTAACACTAACCCTATTC 
TACTACTAATCCTAACCCTA^^^ 

TACTACTAATCCTAACCCTACTAATATTAACTCTATTT 

TAT^ACTAATCCTAACCCTACTA^TGTTAACCCTA^. _ -»C.-wu - - _ X~ GGAGA CC 
TATTACTAATCCTAATCCTACTAATACTAACCCTA^-^^^^ TTGGAGACC 
^AC-ACTAATCCTGACCCTACT.^ATATTAACCTTATTTACACC "^S"^ 
TATTCCTAATCCTAACCCTACTAGCATTAACCC^ 
TATTCCTAATCCrrAACCCTACTAGCAC^AA^ 

TATTCCTAATTCTAATCCTACTAGCACTAACCCTATTCCCCCCTCAwC '■'^ ^ ^ ^ 
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TATTCC.-*- - 

TATTCCTAATCCTAACCCTACTAGCACTAACCC 

tattcctaattctagccctactaacactaacct 
xattcttaattctggccctactagcactaaccct. 

TATTCTTAATTC"! 
TACTCTTAATCCTAGCACTAC 




V7TACTAACACTAACCC 
ITAACACTAACCC 



T ACTCCT AATCCTAACACTACTAACACTAACC 
kC T ACT AAC ACT A A C C C 
... - 7 AAC 

TAATCCTAA 
TACTCTTAATCTTACT 




:tactaacactaaccc 



: CT ACT AGG AG AC C 
ICTACTACCAGACC 

3acctactaccagacc 
_ :attaccagacc 

A- Z CCTCACCTCTTACCACATC 

- c — - rcACCTACTACCACACC 

' * -^CCTOACCTACTACCACACC 
""ACCCCTCACCTACTACCACACC 
^-,:-_CTCArCTACTACCACACC 
^"^CCCCTGACCTACTAGCACACe 
.:™;:::^^ CA -CTACTAGGACACC 
-aCCTACTACCAGACC 
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TACTCCTAATCTTAACCCTACTACCACTGACCCTA— CAt u^umc . — 7AGGAGACC 
TACTC CTAA TCTTAA CCTT A CTAC CACTC AC CCT ATT CAC? C C CG ACCT A CT AGG AG AC C 
TACrCCTAATCTTAACCCTACTAGCACTAACCCTATTCACTCCCGACCTACTACGACACC 

TACTCCTAATCTTAACCCTAC^ 

T ACTCCT AATCTC AAC C CTACTAC CACTAACCCTATT CAC CC C CC AC CTACTACC AAACC 
TACTCCTAATCCTAACCCTACTAGCACTAACCCTATTCACCCCCGACCTACTAGGAGACC 
TAC"*C CTAATCTT AAC C CT ACT ACCACT AAC CCT ATT CAC CC CCC ACCT ACT AGG AC AC Z 

^rrCACCCCTGACTTACTAGGAGACC 



TACT CTTAAT ' 



"ACTAGCATTAACCCTA: 



OCTACTACCACACC 
CCGCCCACCTACTACGAGACC 
ZCCCCGACCTACTAGGAGACC 



tacttt 

TACTCCTAATCCTGACCCTACTAGCACTAACCCTATTCACCCCCGACCTACTAGGAGATC 
T ACTACTAATCCrAACCCTACTAACAGTAACCCTATTCACAC CTGACCTCCTAGGAGACC 
T C CTACTAATCCTAATTCTACTAGCAATAACCCT ACTCACAC CTGACCTC CTAGGAG AC C 

7CATC£-^ 

TACTGCTAATCTCAGCGCTACCTAGATTAACCCTAT^ 

TACTACTAATCTCAGCACTACTCACACTGACC CTG^ CGCAC CTGATCTACTAGGAGACC 
TACTACTAATCCTATCCCTACTTACACTAACCCTGTTCGCACCCGACCTGCTAGGAGATC 



TACTTACACTAAC CCTG 

TTCTATTAATAXTTGTTCTAC - - - _ - - - - - - 

T \CT ATTTATTCTAACTTTACTAACACTAACCTT ATTTTTAC CT G AC CTTCTAGG AGAC - 

TACTACTAATCCTAGC^ 

-actac^^ 

T ACTACTAATT CTAACCCTACTCGCACTAACCCTATT CGCAC CTGAC CTGCTAGG AGAC C 
TACTATTAATTCTKCCCTACTTATACTAACCCTATTTGCACCTGACCTACTAG 
TA^ACTAATCCTAGTCCTACTCACATTAACCCTATTCGCACCCGACCTACTAGGAGACC 
TATTATTAATTATAGTCCTACTTATACTAACCCTA.TTTGCACCTGACCTATTAGGAGATC 
TA'^AATAATCCTAACAATACTCACGCTGACTCTATT CAC C CCTG ACCTAi* a. AGGAGACC 
TC^ AATAACAATACTACTCACACT AACCTT ATTTGC C C CAGAC CTC CTAGGGGAC C 



TACT - - - - 

TACTCCTAATAACAACACTACTCAGACTAACCTTAC 
TACTTCTAATCC " " 



TGCCCCAGACCTCCCAGGGGACC 
CCTAGTTCTATTCTCGCCTGACCTCCTAGGAGACC 

rGACATCCTACGGGAC C 



rGCTAATCCTACTATTATTCT 
.TCTTACTACTA 




J{ . , ^ fc ^ _ _ . , _ . _ - ... „ - ... 0TATTC . 

TACTCCTAATCCTAGCACTACTCGCCCTAGTTCTATTCTCACCAGACATCCTAGGAGACC 

TCCTCCTACTCCTACTCCTACTAACCCTAGTATTATT CTC CCCTG ACCTC CTAGG Aj ACC 

TACTCATAATTATAGCTCTTCTAATCCTAGTACTATTCT 



rArr 



TA'^TTATAATACTAATCCTACTAAT CCTTGTACTATTCTCAC CAGAC CT ACT AGG AG AC C 
TACTACTTATTCT AACCCT ACTTCT ACTCGT ACTATTCCCAC CAGAC CTACTAGCAG AC C 
TACTACTT ATTCTG ACCCT ACTTCTACTCGTACTATTCTCAC CAGAC CTACTAGG AG AC C 
TACTACTTATTCTCATTCTACTCCTACTCGTACTATTC" 

TcSSS^ 
TCTTACTAATCTTAATT' 
TCCTACTAATCTTAATCt 



:taatattactagtaata 
:taatactactagtaata 
: ct aac act act ac t aat at 
zctaatactactactactat 



7TCACCACACCTC 
— CAC CAC AC CTC CTCGC AG AC ' 



TAATCCTAAT' 

TCATCCTACTCCTAATACTACTACTACTATTCT' 
7CATCCTGCTCCTT AC ACCACT ACTACTCTTCTCAC C ' 

Z ACACTACTAGTGCTATT " 
XACACTACTAOTGCTATTTCCACCCCAT 

AGTATTA— CTCACCCCACCTACTACCACA^ 




« A « . CCTCA 

T ACTCCTCA TTCT A A C CCT AA T A C 

"TCTAACCCTAATACTATTAC"! 
"CCTACTTCTT/\TAC~ 




ATTAGGACACT 
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rCCTAACAACCCCAC 
rcrCATCCrAuCCTTACCAACTCTACTCCTArrCTCGC^CACTT 

TACTCC— ATCCT.^TT~CATCACATTAG-ACTArrCTTACw..GAv- :: 



TACTTC: 

tag: 



TACTACOAGACC 



TACTACTAGTTTTAAC ACT CAT ACT ACTC CTCCT AT 
TA CTCCT ACTC CT AAT CCT AATATC ACT AGTTTT A TTT ^ 
TAATCCTAATTATAOCTCTACCATCATTAGTATTA . .TTCA 
T>=vATCCTCATCTT.^ATC~CATAACrC7AG 

. , — ~, — - n — * ^ -* i * z.r.'* z. ■ ATTTTCCCCCCA ~ ■ - 

TTA 



- wW . ^ir^. . T 

TGCTAGG AG AC C 
CTGAC CT ATT AGG AG AC C 
CCACTACCAGACC 
CTG AT CTT CTACw AG AC C 



CC r.--AT%- 4 .TATAAACT -AG TACT A* - - - 

ATAAACTTAGT ACT ATTCTCC C CCGAT CTTTTACCAC AC C 
T ATT CTATT CG C C C CTG AT CT C CT AGO AC AC C 
•ACTCCAGACCTCCTTGCAGACC 




TAATC 

:ctc ...... — - - - 

TTATTCTCTTACTAACTCTGTT CTCCCTAGTAA.TATTCTCCCCCGACCTGCTAGGAGACC 
T CTTT CTT CT ACT AAT C CT A C* 



\GTCCTATTCTCCC 

TCTTCTTACTACTATGCCTATT CTCTCTAGTACTATTTT ZCCCC GAT CTG . ^AGGAGACC 
t*' r~ AC^ATTATCCCTATTCTCTCTAGTACTATTCTCCCCTGACCTGCTGGGAuAuC 



TCCTCTTTCTCCT3ACCTTGArAACATTAAC\CTATTCTCACCAGAC^C^A^^A.CC 
"^CTC^^C'^rTCTCTCCTTAATGACA'TTAACACTATTCTCAC CAGAC CTCCTAGGCGAcC 

^c-a^actccttgtact^^^ 



CACT CAT GCT CATT C CATC C CTG ACACT AG CC CT ACTC" 



Z CC CAAT CTCCT AGGTGA.C C 



CTCTTATATTTATCCCATTC CTAACACTAGCC CTA . * w - ' 
C\CTCATGCTCACCCCCCTCCTCACACTAGCA.TTATTCT': 

CACTCATGCTCACCCCCCTCCTC 
CACTCATACTCACTCCT CTC CTCACACT.AGC CT" 



IACTAGGTGAT 
TTTCAC'CAAACCTACTAGGTGACC 
CACTCATACTCACTCCCCTCCTCACACTAC CCTTATTTT CrtCCAAACCTACTAGw^iGA- w 

7CCTAGGAGACC 



CACTTATACTCACCCCATTCCTCACACTAC/^uu..-, 
C CCTTATATTCAT C C CATTCCTGACACTAGCC CTA7 
C CCTTATATTCATCCCTCTC CTT 
CACTTATACTCATCC 




TACT CAT ACT ACTC C ^ _ 

CACTCATACTACTTCCACTCATAAC CCT AGC CCTAT ^ 
CACTCATACTACTTCCACTCATAAC C CT AGC C CTATT C" 



CAAAC CTACTAGG AGACC 
CT ACTAGG AG AC C 




TATTCATATTAC 
TATTCATATTACTTC 
CACTCATA 
CACTCCTA 
CTCT'CA T A TTT A T C 



cactaata otcc* 
t act cat at ac c 
tactcatacaot 



"CCTTCTAA CCT 

;':CCCCTAATAACCTTAGCCCTATTCACT 
"G CC C CTAATAA 1 0 CCT A-J 0 C TT A TTT A Z C 



ccca.va: 



0 

:50 
:5 3 

i 5; 

•50 



"2 - 

5 : 
.5 : 

,5 : 
5 .7 
.50 
. 5 J 

•50 
,50 
,=0 
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,5 0 

50 
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.50 
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fal . spa TGcrCATACrCCTGCCCCTAATAGCCCTACCCCTATTCACCCCAAACCTCCTAGoAGACC 3 *Q 

ay t . ame TCCTCATGCTCACCCCCCTAATAGCACTAGCCCTATTCTCACCAAACCTCCTAGv«AGACC 3 o 0 

smi . 6 ha CAATCATACTAACACCACTAATAACCCTACCCATATTCTCTCCTAACCTCCTAGGAGACC 3 = 0 

vid . Cha TACTAATArrCGCACTCCTAGCTTCCATAGCCCTATTCTCCCCAAACATACTAGGAGA C 3 a . 

Chry pic XTCTAATACTAACCCTCCTACTAACCCTAACACTATTCTCTCCAAACCTTTT AGGGG^Cv. jaO 

emv.orb.kur TCCTAATACTAGCCTTCCTGCTAACCCTAACACTATTCTCTCCTAACCTTCTAGGAGACC 3 o 0 

Che. mud TTTTAATACTAACrrTCCTCCTAACCTTAACACTrrTCTCCCCCTACTTACTAGGAGAC- J = 0 

TCATTATACTGTCTGTTCTACTAGCCCTCGCCCTrTTCTCACCAAACCTTCTAGGCvjAv.i_ J a 0 



eum. egr 

aeo tr.el CAGACAANNACATCCCCGCAAACCCACTCAACACCCCTCCCCACATCAAGCCCGAATGGT 4 20 

O « ' or- CAGATAACTACACCCCAGCAAACCCACTCAACACTCCCCCTCACATTAAACCAGAATGGT 4 2 0 

add nas CAGACAATTATACCCCAGCAAATCCACTTAGCACGCCCCCTCACATCAAACCTGAATGAT 420 

orv'dam CAGATAATTATACVCCAGCAAATCCACTTAACACACCCCCTCACATCAAACCCGAATGAT 420 

h* P " ecru CAGACAACTAXGCCCCAGCAAACCCACrCAACACGGCCCCTCACATTAAACCCGAATGAT 4 2 0 

a 7c ' bus CAGACAACTACACCCCCGCGAACCCACTTAACACACCCCCTCACATCAAGCCCGAATGAT 4 20 

s ,-' lic CAGACAACTACACCCCCGCGAACCC^CTTAACS,CA.CCCCCTCACATCAAGCCCGAATGAT 4 2 0 

bea ' hun CAGACAACTACACCCCCGCAAACCCACTTAATACACCCCCTCACATCAAACCCGAATGAT 4 2 0 

dam'lun CAGACAACTACACCCCTGCAAACCCACTCAACACGCCCCCTCACATCAAGCCCGAGTGA, ,20 

' CAGACAACTACACCCCCGCAAATCCACrCAACACACCCCCTCACATCAAGCCCGAATGAT - * 0 
CAGACAACT ATAC C C CAGCAAAT C CACT CAACACACCC C CTCAT ATTAAAC CTGAATGAT 4 2 0 

PS- nay CAG ACAACTACAC C CCAGCAAAC C CACTCAACACAC C C C CT CACATT AAACC CG AGTG AT 4 20 

cao'ibe CAGACAACTATACCCCAGCAAACCCACTCAATACACCCCCTCACATTAAACCTGAAiGAT 420 

hem'jem CAGACAACTATACCCCAGCAAATCCACTCAACAC^CCCCCTCACATTAAACCTGAATGAT 420 

cap fal CAGATAACTATATCCC^GCAAATCCACTCAATACACCCCCTCATArCAAACCTGAG^T 4-0 

? ' CAGATAACTATACCCCAGCGAACCCACTCAACACACCCCCTCACArCAAACCCGAA.GA. 4 2 0 
CAGATAATTACACCCCAGCGAACCCACTCAACACACCCCCTCACATTAAACCCGAGTGAT 4^0 
CAGACAACTATACCCCAGCAAACCCACTCAGCACACCCCCTCACATTAAACCTGAATGA. 420 

bud tax. tax CAGATAATTATACCCCAGCAAATCCACTCAACACACCCCCTCACA.TCAAACCTGAATGrtj^ 420 

pin hod CAGACAATTATACCCCAGCAAACCCCCTCAACACACCACCCCACATTAAACCTGAATGwT 420 

ovi.arr.rn CAGACAACTACACCCCAGCAAACCCACTTAACACrCCCCCTCACATCAAACCTGAA^A^ 420 

a c CAGACAACTACACTCCAGCAAACCCACTCAACACACCCCCTCACATCAAGCCCGAG^G 4 2 0 

ovl.mos CAGACAACTATACCCCAGCAAACCCACTCAACACACCCCCTCACAT^AAACCAGAGTkiAT 420 

O — ame CAGACAACTACACTCC^GCAAACCCGCTAAATAC^CCTCCCCATArCAAGCCCG^A.^A. 4-0 

ce? dor CAGATAACTACACCCC^GCAAACCCACrCAACACACCTCCCCATArTAAACCCG^TGA. 4-0 

ceo. max CAGATAATTATACTCCAGCAAACCCACTTAACAGACCTCCCCACATCAAGCCCGAA^GAT 4,0 

b ,' s boa CAGATAACTACACCCCAGCAAATCC^CTTAACACACCTCCGCACArCAAACCCG^GA, 4-0 

bos . gru CAGACAACTACACCCCAGCAAATCCACTCAACACACCTCCCCACArCAAACCCGAA x G~. 4 - 0 

bos . era CAGACAACTACACCCCAGCAAACCCACTTAGCACACCTCCGCATATTAAGCCCGAA G^ 4-0 

bub . rain CAGACAACTACACCCCAGCAAACCCACTCAACACACCTCCCCATATCAAACCTGAATGGT 4 2 0 

buba . bub CAGACAACTACACCCCAGCAAACCCACTCAACACACCrrCCCCACArCAAGCCTGAA : GoT 4 - 0 

C-a ang CCGACAACTACACCCCAGCGAACCCGCTCAATACACCTCCCCATArCAAACCTGAAiGAi 4-0 

Cra eur CCGACAACTACACCCCAGGAAACCCACTCAACACACCACCTCATATCAAACCTGAA^GA^ 4-0 

tab - el 1 CTGACAACTATGCCCCAGCAAACCC^CTTAACACCCCCCTCACAA—AAAGCTGAA.GA. 4 - 0 

ko b . meg CTG ACAATTATACCCCAGCAAACCCACTTAATACACCTCCCCATArTAAAC w^^AA - GA x 4 - O 

red.ara CCGACAATTATACTCCACCAAATCCACTGAACACACCCCCTCATATTAAACCC^AA^^ 4-0 



con. tau 
amm. ler 



rup . pyr 
rup . rup 
nem . cau 
bud. tax. tax 



r -d ' Eu 1 CGGACAATTACACCCCACCAAACCCACTCAACACACCCCCTCACATGAAACCAGAA,GG^ 

nM . m « S CAGACAACTTACACCCCCCCAAACCCrCTTAACACGCCTCCCCATATCAAAC^ J ; J 

pe 1 . cao CTGACAATTAC^CCCCrGCAAACCCGCTCAACACACCCCCTGArATG^CCCwAA.CA- 4 - 

ga = . dam CACACAACTACACACCACCAAATCCACTCAATACACCCCCACATATTAAGC^AGC^A . * - 

our . our CACACAACTATACACCACCAAACCCACTAAATACACCCCCACATATT AAAC^. ; 

ane . c« r CAGACAACTATACACCAGCAAACCCACTTAATACACGCCCACATATCAAGC-CGAA^^A. - 

sa i . cae cagacaactacacrccagcaaacccacttaacacacccccacatattaaac -gaa.ua. - 

mad . ki r cacacaactacacaccagcaaatccccttaacacccccccacacattaaa^ - 

rap. me 1 CAGACAACTATACACCAGCAAACCCACTCAACA0\CCCCCACATATCAAACCTGAA^GG . «- 

gas.gcj caca<caactatacaccagcaaatccactcaacacacccccacacatca^ 

ant. ame CCCACAACTACACACCAGCTAACCCA CTCAA CA CTCCCCCA CACA TT AAGCCAGA.\ .^A . 4- J 
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curs. ecu ctgataactacaccccaccaaacccactaaccacccctccacaca : c^cc^^a ::;:: 4.0 

lage.alb CCCATAACTATACCCCAGCAAATCCACTAAC^CTCCrGCACACA '^-^AA^ ,.0 

soca .flu CCGACAACTATAC7CCACCAAATCCACTTAACACCCCTGCACACA : C^C^G^ :::: , -0 

del • leu CAGAC^-ACACCCCAGCAAACCCACTA^CACCCCCGCACACA-CA^C : Ao^ ::r: , 0 

CTGACAATTATACCCCAGCAAACCCACTAAGCACCCCTGCACACA . CAAACs-*-*^ . 4 . 0 
CCGATAA~ACACCCCAGCAAACCC3Crr^TACCCCACCACATATCAAACCAuAG^ : . n ; 0 

ccgataactacacgccaggaaaggcggttaataccgcagcac^^ - : « 

v agi ire CTGACAACTACACCCCAGCAAACCCACTAAGCAGCCCGGCACACA^A^CCAG^w^ 4.0 

s ffl cCGACAACTATACCCGAGCAAACCCACTAACCACCCCCGCACACAi .^A^ACA^A. - .0 

' " ' 3 CTGACAACTACACCCCAGCAAATCCACTAAATACCCCAACACACATCAAACCAGAATGGT 4 2 0 



(iior.o .inon 
p la; .car. 
ola- .in in 



phys .cat 
liso .vex 



1 1 



:ar. 
■1 1 



CTGA T AATTA~ACCCGAGCAAACCCACTAAACACTCCCGCACACATCrtAACCAGAAiG«i 4^0 

choc . . in CCGATAACTACArrCCAGCAAACCCACrAAGCACCCCAGCACACA^ -J20 

I 'll u ai C-GACAACTA~ACCCCCGCAAACCCGCTCAGCACCCCAACACATATTAAG^CAGAAXG^- 4.0 

^ CCGATAACTAiACCCGAGCAAATCCACTCAGCACCCCAGCACACATTAAGCCAG 420 

« C-GATAA^A^ACTCGAGCAAACCC^CTCAAC^CTCCAGCACACATCAAACGAGAGwwi 4-0 

E£ :S CTGATAACTATACCCCAGCAAACCCACTCAGGACTCCAGCACAC «a 

iS . oer CTGACAATTACACT C GAG CAAACCCACTTAGGACCCCAGC^CATATTAAaC ^^^^^ ^ 

Kri*h cagacaactacacccccggaaacccccttagcacac^ ^ 

ion cagacaactacatcccagccaaccctctcag^^^ 

K r . ewb 2 C^GACAACTACACCCCAGCAAACCCAC-AAACACCCCACCCCATA^ J ; J 

tc vie CGGACAACTATACGGCCGCTAAGCCCCTTAACACACCACCCGACA2^AAAC^^2^^^^ 

CTGACAACTATACTCCCGCTAACCCCCTCAATACAGCACCACACATTAAGC^G — 
CAGAC^CTACACCCCAGCCAACCGCCTCAGC^CTCCACCAGAT^A^C^TG^-GA^ 

a r=. S a= CAGACAACTACATCCCAGCCAACCCCCTCAGTACTCCACCACATA^^ 



can'.ba" = GT G ACAACTAT ACT C c . * «- 2 , 

rs.£or «0 
CAGACAACTACArCCCAGCCAACCCCCTCAGTACTCCAi — ~CA.~-C^ 

SUS1 j ^ b CAGACAACTACATCC^CCCAACCCCGTCAGC^CTCCACGACATA^ . 2 0 

^ r« CGGACAArrACACCCCAGCCAACCCTCTCAGCACCCCACCCCATA :^^~V ; GA. 4-0 

' S»ci«» CCGACAACTAC^CCCCTGCCAACCCCGTAACCACCCCACCACATA^ *f Q 

l£ CCGACAACTACATCCCTGGCAAGGCCCTAAGTACCCGACCACATATCAAGCwC^AA^^A^ . - o 

^ ; CCGACAACTATATCCCTGCGAATGCCGTAAGCACCCCACCACATATCAAAC^TGAA^GG^. 4 - 0 

A CCGACAACTATACGCC-GCCAACGCCGTAAGTACCGCACGAGATAJTA^G^ G«A -A. 4 - 0 

^1:; CGGACAACTATATTCCTGCTAACCGCGTAAGCACCCCACCACATATCAt^C^Cj«A^^ 4-0 

V£ ' CCGACAACTATACTCCCGCTAATGCCCTAAGTACTCCACCACATA'^AAAww^o«A^G«^. 4 -0 

tl a CGGACAACTACACCCCrrGCCAATCCCGTAAGCACCCCACCACA.A^AAA-^^ 

1:7 'CI! cggac^gtacactcgcgctaacgcgctaagcaccccaccacata^aag x: - : ^a. 

..- la . T.a I CTGACAACrACArCCCCGCAAATCGATTGACCAC.C^C^-^CA^^^CC-^ 4 2 0 

;i E - ; CTGATAACTATACCCCCGCAAACGCACTCACCACGGCACCGCACA^AAA^--^AA^ 

GATAACTATArrCCCGCTAACGCATTAAGCACACCACGGCATA^AAAC -^AG -^C 



ACATAACTACACCCCTGCAAACGCGCT AAAGACGCGTCCAUV . A^AAAC- .. ^ < 2 0 

GAGAATTACATCCCGGCAAACGGGCTAAACACACCACGGGA - A . . 
GACAACTATACCCCACCCAACGGAGTGAACAGGGGTGGGGACA . -^^^tj^ 
La vol CAGACAACTATACTCCACCCAAC-AGTGAACCCCCCT^ 

:f ■ ? k CTGACAACTACACGCCCGCCAACGGACTTAACACC^CTGCTCATATTAAACv-^G^A . jA 



CACACAATTACATCCCGGCAAACGG^ . AAAV-*^' w«. — " 4 2 0 

. a . CAGACAACTATACCCCACCGAACGGAGTGAACAGGGGT ^ 0 
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aep 
ore 
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ory 
hi? 
ale 
sig 
bea 
dam 
cor* 
a mm 
pse 
cap 
ham 
cap 
rup 
rup 
r.em 
bud 
par. 
cvi 
cvi 



mel 
ore 
nas 
dam 
equ 
bus 
lie 
hun 
lun 
tau 
ler 
nay 
ibe 
jem 
fal 
sy- 
rup 
cau 

ta:c. tax 
hod 



vie 



cap - cri 
cvi . mcs 
era - ane 
csp -dor 
ce? .ma:c 
bis .ben 
bos -gru 
bos . era 
bub .min 
bub a . bub 
cra.asg 
era . eur 
kob - ell 
kob .mes 
r^d . aru 
red. fui 
neo . mos 
pel . cap 
gar . dam 
our . our 
ar.: . ct: 
sai.ca: 
mad.kir 
rap .mel 
gaz .ga; 
ar. t . ame 
r.yd . ine 

ale .air 



ce r 
ce r 
r 



ela 

^ La 

nip 



.lean 
xar. 
. can 
; c-r,c 



ACTTCCTGTTNGCArAC3CAA7CCTACGATCAATCCCCAATAAACT«*CCACo 
ATTTNCTATT^GCATATCCAATCCTACGATCAATCCCCAATAAACT^GGAG^ 
A^TTCCTATTTGCATACGCAATTCTACGATCAATCCCCAACAAACTA^CAG^ 
ATTTCCTATTTGCATATGCGATv. ; ^ACGATCAATGGGCAACAAA^ ^ « 
ATTrrTTArTcbGGTACGGAAT-CTACGATCGATGC^ 

^^^^•^rrGGArACGCAAtCCTACGATC^ArCGCGAATAAACTAGGAGG 
A^CG^ATT C3GATACGCAATCCTACGTTCGATCGCCAACGAGGTAGGAGG 
AC^TCG^ArrrGCATATGCAATCCTACGATCAATGCCCAACGCACTAGGACG 
ACTTCC~A~T~GCATACGGAATCCTACGA7CAATCGCTAATAAACTGGGAGG 
ACrTCCTATTTGCATACGCAATCCTACGATCAATTCCCAACAAGCTAGGAGG 
A-TTCCTArTTGGATACGavATGCTACGATCAArTCCCAACAAACTAGGGGG 
A^TTrG^ATT-GGATACGCGATCGTACGArCAATTCCCAACAAACTAGGAGG 
AC^CCTArTTGCATACGCAATCCTACGATCAATGGCCAACAAACTAGGAGG 
ATTTCTTGTTTGCATATGGGATCCTACGArCAATTCCCAACAAAC^GwAG^ 

AOTCTArTTGCATACGC^TCGTAC^rCAATCCCCAAC^CTAGGAG^ 
AC^TCG^ATTTGCATACGCAATCTTACGATCAATCCCTAATAAACTAGGAG« 

ATTTCCTAJTTGCATATGCAATCTTACGATGAATC^ 

AC^TCCTATTTSCATACGCAATCTTACGATCAATCCCCAATAAACTACGAGG 
ACTTCCTAXTTGCATACGCAATCCrACGATCXATTCCAAACAAA 
a-T-rrcCTATTCGCGTACGCAATTCrACGATCAAx . CCAAATAAA-. ->-» 
• AC^C^TA T TTGCATANGGAATTTiACGGTCAATCGCCAACAAACTA 

aSc^a^gcatacgcaat^^ 

ACTTCCTATTCGCATACGCAATCTTA^GATCAG^TGCTAAC^AaCTAG«^« 
ACTTCCTATTCGCATACGCAATCTrACGATCAATTGGTAACAAACCAGv^^ 

rGTTCGCATATGCAATCCTACGA~GT" ~~~~ 



. ^-»,-.(-n-<-™CGCATAAtrUvi . v_ V. 1 iM-'jn -.rv- — _ 

AC^CCTA^GGCATATGCAATGCTACGATCAATCCCTAATAAA^TA^«AGG 
AGTTGTTArTCGCArATGC\ATTCTACGArC^rCGCGAACAAACTACw 

A'*TTCTTATTCGCATACGCAATTTT ACGCTCAA - : GGTAATAAAC-Gv,^ - 
AC^CTTATTTGCATATGCAATCCTACGATCAA~CGGCAATAAACTACwAGvj 

ACTTCTTATT^GCATACGCAATCCTACGATCAATCCCCAATAAACTAGGAGG 

Vp-^T^A^C^CA^AC^C^-r^^CGA-CAA-CCCGAATAAACTAGGACG 

aScctatttgcatatcccattct^ 

ATTTCCTArrrGCATACGCAATTCTGCGATCAA^CCTAArAAAC^AGG « 



ATTTT 



AC 



_ rCCTArrCGCATACGCAATCCT 
TTCCTATTCGCATATGCAATCCTC 
'ATTCCC AT ATG CAATTCTC 
•ArTCCCATATGCAATTCT" 
'A? 



CGATCAATCC 
CGGTCAAT7C 



:taataaactaggagg 

CAACAAACTAGGGGC 
VTTACCACG 



ttc r 

TTCG 



ATT 



-A~CAA™CCCAATAAACTACGACC 

~~TACCCAATCCTACGA^^ 
TTGTTATTTGCATACGGAATTCTACGATGTA^GCT^^^^^ 
TTGCTATTTGGATACGCTATTGTACCATCAATTGCT^C^^A^G. 

TTCTTArTTGCATACG.GAATTCTACGATCAATGGCGP ^51*25?^ 

TCTATTTGCATACGCAATCCTACCATCCA': 
TTTATTTGCATAGGCAATTCTACGA : 



ctr.nip.ker 



ACTTCC 
AC" 
AT" 



CCTATTTGCATACGCAATCCTACGATCAAT 

■ATTTGCATACGCAATCCTACGA' 
■CCTATTTGCATACGCAATCC 
'CCTATTTGCATACCCAA 




TACC A"! 
. ■ * s <^C w** « ^A A i 



"AACAAACTACGACG 
ivACAAACTAGCAGG 
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rCCTATTTGCATACCCAATCCTACCATCAATTCCOA 



. f us 
. leu 
. chr 
.her 



mas 
mos 
mcs 
mos 
mcs 
era. jav 
crag . nap 
bala.acu 
bala . ben 
bala.bor 
bala .edi 
esch.rofa 
bala .mus 
mega - ncv 
bala.phy 
cap. mar 
ceph.ccm 
ceph.euc 
lace. obi 
cepb. hea 
ceph.hec 
lage.aus 
Lage.cru 
lace .obs 
lisso.bor 
lisso'.per 
glo . mac 
glo.mei 
fere. act 
pepo .ele 
gram - gri 
pse . era 
lage .acu 
crci .bre 
crca.bre 
del .cap 
del . tiro 
del. del 
scen.cly 
seen .coe 
Cur . adu 
scen.fro 
saus - chi 
s cen. . Ion 
curs.tm 
lage . alb 
seen . b re 
sc:a . flu 
del . leu 
mono . mon 
3 lac . gan 
p Lac . m i. n 



^^^a^TACCCAATCCTACGATCAATTCCC^CAAACTAGGA^ 
A^CCTATTTGCATACGC^^^ 

A^CCTArTTCCATACGCAATCCTACGATCAATTCCC^TAAATTACGAC. 
AC^TCTATTCGCATACGCAATCCTACGATCAATTCCAAATAAACTAGGAG^ 

E^ATTTGCATA^ 
At^TCCTATTTGCATATGCCATTCT 

ACTTOA^CATATGCCATTCTACto 

A ^TCTTA TTTG CATACG C AATTCTTCGGT C AAC C C C CAATAAACTAGG AGG 
A^TTC CTATTCGCATACGCAAT C CTACG AT CAAT C C C C AATAAATT AGG A\jvj 
ACTTC CTATT CGCATACGCAATCCTACGATCAATCCCTAATAAACTATCC^*G 
ATTT-CTArrCGCATACGCAATCCTACGATCAATCCCCAATAAACTAGGC^G 

A ~^ CTV G CATACGCAATCCTACCATCAATCCCCAACAAATTAGGCGG 

A^CCTA^rrGCATACGCAATGCTACGATCAATTCCCAACAAATTAGGCGG 
A^C^A-rTGCArACGCAATGCTACGATCGATCCCCAACAAATTAGGCGG 
A ^ c ^;^ GCATArG CAATCCTACGArC^ATCCCCAACAAArTAGGCGG 
A^C^ATTTGCArACGCAATCCTACGATCAATCCCCAACAAACTAGGCGG 
A^TTT CTATT CGCATACGCAAT C CTACG AT CAATCCC C AACAAACTAGGCGG 
ACTTCCTATTTGCATATGCAATCCTAC GATCAATTC ^^^^^^'z^^i^^ 

ACTTCCTATTCGCATATGCAATCCTACGATCAATTCCTAATAAACTT^AGw 
ACTCCTATTCG^ 

ACTTCCTATTCGCATATGCAATCCTACGAT CAATTC ^^^^^^^^^^^ 
A^TCCTATTCGCATATGCAATCCTAC GAT CAATTCCTAATAAACTCGGAG^j 

A^CTATTCGCATACGCAATCCTACGATCAATTCCTAATAAA 
ACTTCCTATTTGCATACGCAATC CTACG AT CAATTCCTAATAAACTTGGAG^ 

ATTTCCTATTCGCATATG CAATCTTACG AT ^^'^^^^^^^^E^ZX^'q^ 
ATTTCCTATTCGCATATGCAATCTTACGATCAATTCCCAATAAACTT 

ATTTCCTATTCGCATATGCAATCTTACGATCAA * -C CC ^^"*^^„^„ 
liiTCCTATTCSCATATG^ 

ATTTCCTArrCGCATATGC^TCCTACGATCAA^CC^C^C^G^ 
ACITCCTATTCGCATACGCAATCCTACGATCAGTTCCCAA.AA^^^AGw 

ACTTCCTATTC2GCATACGCGATCGTACGATCAA 

ACTTTCTATTCGCATACGCAAT CTT ACG ATCAA . ^^5ZI^ G 

ACTTTCTATTCCK^rACGCAAT^ 

ACTTTCTATTCGCATATGCAATCCTACGA 

ACTTTCT ATTCGCAT ACG CAATCTT ACG ATCAA" 
ACTTTCT ATT CGCATACGCAATCTTACC ATCAA 
ATTTCCTATTCGCATACGCAATCTTACGGTCAA 
ATTTCCTATTCGCATACGCAATCTTACG ATCAA 
ACTTTCT ATTCGCATACGCAATCTTACC ATCAA 
ATTTCCTATTCGCATATGCAATCCT ACG ATCAA 
ATTTCCTATTCGCATACGCAATCTTACG A 



ATTTCCTATTCGCATATGC^ATCTTACC A Z -AAT 
ACTTCCTATTTG CAT ACACAATCCTACC ATCAA 
ATTTCCTATTTG CAT ACCCAATCCT ACT ATCAA 
A-rrrcCTATTTGCATACGCAATCTTACGCTCAA 

atttcctatttgcatacgcaatcttaccctcaa; 

ATT7CCTATTTCCATATGCO\TCCTACCATCCA 



C C CTAATAAACTTGG AGG 



CCCTAATAAACTTGGAGG 
C C CT AATAAACTTCCAGG 
CCCTAATAAACTTGGAGG 



CCCTAATAAGCTCGCAGG 



CCCTAACAAACTTGGAGG 
CAAT CCCCAACAAACTTGGAGG 
CTAATAAACTTGCACC 




CCCCAATAAACTAGGAGG 



: CCCAATAAACTAGGACG 
rCCTAACAAACTAGGGGG 
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hyd . Lne CAGACAArrArACTCCACCAAACCCACTCAATACACCCCCTCACATTA^C^C^ : A. 4 4 0 

mun . mun cCGACAATTATACCCCAGCAAACCCACTCAATACACCCCCTCACATCA^^u^^A.^ A o 

a 1 C . a 1 C CAGACAAC7ACACCCCAGCTAATCCACTCAACACACCCCCTCATA G^CAA.^ , A - o 

cer.ela-kan CAGACAACTATACCCCAGCAAATCCACTCAATACACCCCCTCACArTAAACC^AA..^ 42p 
Cer-Cla.xar. CAGACAACTATACCCCAGCAAATCCACTCAACACACCCCCTCACA, ^CC^.^. 

CAGACAAC7A7ACCCCAGCAAArCCACTCAACACACCCCCTCACArrA^C^o«A i:?: 4-0 

CAGACAACTATACCCCAGCAAATCGACTCAACACACCCCCTCACArCAAA^^^-^- - O 



cer . ela . car. 
cer.ni? . cen 



cap . ma 
cs-sh.. cotn 



'.r.vAATCCACTCAACACACCCCCTCACATCAAACCTGAATGAT 4 2 D 



cer.nia.ves CAGACAACTATACCCCAGG.^ 

cer.cip.ker ««OAC7*rcccc«c^^ ,0 

e— . sip . oul cagacaactacaccccagcaaatccgctcaacacaccccctcacato^c^^aa.^. .-a 

C ;i- . a i a - nip CAGACAACTACACCGCAGGAAATCCGCTCAACAttCCCCCTC^ - 3 

Csr.ela.SCO CAGATAACTACACCCCAGC^AACCCACTCAACACACCCCGTCA A^A^CTCw^w-- 4-3- 

C— dac* CAGACAAATACACTCCXGC.AAA-GCACTCAACACAGCTCCTCATArTAAAC^G^^^- 4 20 

-an " Ca - CAGACAACTATACCCCAGGAAACCCACTCAACACTCCCCCTCATATTAAACCT-AA^^- - - 0 

f us CGGACAATTATACCCCAGGAAACCCATTAAA7ACGCCCCCACATAT7AAACCCGAAT«A^ 420 

^os ' leu CGGACAATTATACCCCAGCAAACCCATTAAATACACCCCCACATATTAAACGCG 42 

mos .ber CGG ACAATT A7AC C CCAGCAAAC C CATTAAACACAC CAC CA CATATT.AAriC v- ••^"^ 4 - 0 

c ra . j av C^GATAACrACACCCCCGC=AACCCCCTTAACA<2AC^CC= J J ° 

ball . aci CGGACAACTATACCCCA.GCAAACCCACTCAGTACCCCAGCACAQA^^>ArtC^G^A^-j^ 4 0 

bala.bon CCGACAACTACACCCCAGCAAACCCACTCAGTACCCCAGCACACArTAAACCAGAA 4 ; 0 

bala.bor CAGACAACrACACCCCACGAAATCCACTCAGTACC^ J™ 

^ a . edi CAGACAACTACACTCCAGCAAATCCACTCAG7ACCCCAACACACAT^AAAC^GA^^^«^ *-0 

escH . rob CAGACAACTATACC C CAGCAAAC C CACT CAGCAC CC CAACACA - A "^""^ *Zl 

taia.mus c^acaactacaccccag^ lt° 0 

m e« . nov CAGATAACTACACCCCAGCAAACCCACTCAGTACCCCAGCACACA^AAACv^GAG^^^^ 4 0 

me - ,-^^^,..-»^--5^r-a^arrr^r!CACACATTAAACCAGAA-G%»i -»^0 



ball OOACIWnMaCCC^^ J" 

cao mar CTGACAACTACACCCCAGCAAATCCCCTCAGCACCCGAGCACACAT^G^^GAA ^ ; 4 0 

CTGATAACTATACCCCAGCAAATCCATTAAGCACCCGCGCACACATCAAACCAG^G^G^T 420 
CTGArAACTATACCCCAGCAAATCCArTAAGCACCCCCGCACACATCAAACCAGArtTGrt^ «0 



e«eh - hea CTGATAACTATACCCCAGCAAATCCATTAAGCACGCGCGCAOACATCAAAC^^^^^G^^- 4 0 

ceoh.hec CTTGATAACrATACCCCAGCAAATCCATTAAACACCCGCGC^^ J ; 0 

lage.aus C7GACAACTATACCCCAGCAAATCCATTAAGCACCCCCGCACACATCAAAC 4 0 

lage . cr, CTGACAACTATACCCCAGCAAATCCAT7AAGCACCCCC3CACACATCAAAC 4 ~ 

Lase . Cbs CTGATAACTATACCCCACCAAATCCATTAAGCACCC^CGACAC^-C^C^GAA-^- 4 - 

I isso . bor CTGATAACTAClACCCCAGC^TCCArTAAGC^CCCCTG^CAOAr^C^C^^ 4-0 

1 is so . =e r CTGATAACTA^CCCCAGCAAATCCATTAAGCACCCCTGaACACA.^C^G^-^ - - 

glo.mel CTGATAACTATACTCC^GCAAACC^CT.AAGCACCCCTa^CACA ^C^GA^GA. 4 0 

ar= CTGATAACTATACTCCAGCAAACCCACTAAGCACCGCTGCACACATGAAACCAGAG 4 ; 0 

;;;; el* CTAACAACTATACCCCAGCAAACCCACrAAGCACCCCTGCACrtCATCAAACCAGAA^wA.^. 4.0 

^ CTGATAACTACACTCCAGCAAACCCGCTAAGCACCGGTGCACACATCAAACCAGAA^Grt^ 4 . 0 

ose cfa CTCAXAACTATATTCX»GCAAA^ 

or =i.br, CTGAC^CrATACCCCAGCAAATCCACTAAG^CCCCTGCACACA.^CC^Aj^.^ 4-0 

o rca . b re crGATAACTATACTCCAGCAAATCCACTAAGCACCGCT^CACA^A - I Z 4 2 0 

isl cas C^CATAACTATACCCC^GCAAATCCACTAAGCACCC^^^C^-^-^A^-^ 

: Cri CTGATAACTAXACCCCAGCAAATCCACTAAGCACGGCTGCACATATC^C^CAA^.^ 4.0 

i-1 . di 1 CTGATAACTATACCCCAGCAAATCCACTAAGCACCCCTGCACAC^ . CA ^:ZVi77Z^^_ 4 , 0 

SSea.clv CTGACAACTATACCCCAGCAAATCCACTAAGCACCCCTGCACA^i^AA-^ r*£l * 4 , Q 

"-a.co4 Cr3ATAACTATACCCCACCAAATC=ACTAACCACCCGT3CACAvA.v^^ * * 4;0 

r.ur . adu CTGATAACTATATCCCAGCAAATCCACTAAGTACCCGGGCACACA . ^dr^GAA—A- 4 ' 0 

; eea . S ro CTGACAATTATACCCCACCAAATCCACTAACCACCGCTGCACAv_A • * - - ^ 

;au 3 . c*i ccgataa CT ataccccagcaa.xtgcactaaccaccg-tgcacacat^^caa. ; a ; 4-0 

.J-.-a . Ion CTGATAACTATACCCCAGCAAATCCACTAAACACCCGT--ACACA .O^CACAA.. 
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kogi . sim 



ACTrrCTA^CGCATACGCCATTCTACwA-CAATTCCTAACAAA^GCCAGo 4 72 
J^Xl^ScGTACGCCATCCTACGATCTCTCCCCAATAAACTAGGAGG 4 72 
phys . cac JII^Xl—^ACGCAArrCTACGATCAArrCCCAATAAATrAGCAGG 4 72 

riph.car A ^ CCTA IS:S~^^ 

arTTCCTAT7CGCATA7Cs-«ATTCTACGA*s-^-.»v.^w^ 



.eso.bid ^^c^aS^ 

cueso . den ^—^^TACGC^TCCTACGTTCAAtCCCTAACAAACrAGGAGG 4 72 

hy? e.amp J^^;~CATATGCAATrrTACGATCAGTTCCTAATAAACTAGGACG 472 

me3 °t?f iTOSATOC^ACGCCATC^ACGATCAATTCCCAATAAACTGCGAGG 4 72 

S° B Mb AT^CCTG^CG^TACGGAATTCTCCGATCAATCCCTAACAAACTGGGAGG 472 

™cSOTcScGTACGCGATTCrCCGATCAATCCCCAACAAACTACGAGG 472 

hipp ■ amp J^^^cGCCTACGCAATCC-ACGATCCATCCCC^TAAACTAGGCGG 4 72 

cxc.sum ^S^CC^ACGCAATCCTACGATCCATCCCAAACAAACTAGGCGG 472 

rhia .son Am "^lltSX^rr"^A-r' ACGA^CATCCCTAACAAACTAGGCGG 4 7 2 

chac.afr ACTTCCTATTC^^ACG^^^^^- ^ TJVAACraCGC GG 472 

"sus . bar ACtTCra 2SSS^i;^^ 

sus.scr.ewb3 A ^ OTA ^ C ^^r~rS5^ 472 

lama.cla ACTTCCTATTTGCATACG.CA.CCTACGA^ ^ 

vic.vic A ^ CCTA ^ G ^ Ai ™";S^rt^ 472 

ACTTTCTATTTGCCTACGCAATCCTACGATCAA £ 



sal.cal 
odo . ros 



sis ^™E™EI11aS :s 

•^"^^^■n^^S^SS^S 4 72 



ail.ful 
f el 

g la. sab ACTTTCTArrrGCA.ACG^A^CT^C^A ^ . CG 

Ila . vol ^S^g™^ 472 

*Y l ■ ? ha AC ^^ A I:^™-:^^2c-A- : -A^=CCAATAAATTAGCACG 4 72 



?•=" • »« ^..^ 1::^„!:-2::-< -CAACAAAeTAGGAGG 

be L - AC ^ CTAA ^^:?^^;X^l^^^r-— AAC2AAACTAGCCGG 47; 

pre. mom ATTTCCT ATTCGv-ATAT ^CT^.-. '„^**Z-*-Z^~z±CJ^C?ACGAGC 472 

gal,.^ ATTTCCTATTTGCCTACCCrc^ 472 

ACTTTCTATTCGCCTACGCGAT - . — XCCVrtttrTACGAGG 4 7 : 



*CTTCTTATTreCTTA^«TC=^^ 4 , 2 

gal-.«0!» ^TTCTTAT^CCCTACGC^ 47: 

o:o.^-i: A* 
Lor . Cac AT 



T-rCCTArrCCCATACCCAAT-CTACG ATCAATCCCCAA . AAACTACCTC^ 



472 



WO 02/077278 



57 



PCT/INO 1/00055 



nyc . cou . 

mus 

corr 

homo 

dug. dug 

ele . max 

af r .con 

pavo . muC 

era .faly 

era - sat 

era. cob 

era . tem 

arg.arg 

cae . wal 

cro.cro 

sym . ree 

bam. Cho 

fra.fra 

ich.cru 

anc .par 

ant.vir 

gra . ar.c . ane 

gru.anc.gil 

gru.anc.slia 

cru.leu 

gru. can.pra 

cru.can.row 

gru . can . cab 

gru. can. can 

gru . ame 

gru . gru 

gru-tnon 

gru. nig 

gru - j a? 

cic .boy 

r«e . ame 

anc.alb 

fal-fam 

fal .ver 

Sal .pec 

fal . spa 

aye . a me 

scni . sha 

vid . cr.a 

cMry.pic 

emy - c rb . Jcur 

cir*e • niud 

eun . eg r - 

PRIMER ♦=Lcb8b3 



ATTrrCTATTCGCCrrACCCCArCCTTCGATCAATCCCCAACAAAc.AGGACC 
ATWCCTATTTOCATAra 

ATTTCCT ATTTGCC7 ACGCAATTCTCCG ATCTGTCCCCAATAAAC * AGor%Gw 
A^TCCTATTCGCCTACACAATTCTCCGATCCGTCCCrAACAAACTACGAuo 
ACTTTCTATTCCGATACGCTATCCTCCGATCTATCCCTAATAAACTAGGCGo 
ACTTCCTTTTTGCTTACGCCATTCTACGATCTGTACCAAACAAACTAGGAGG 
ATTTCTTATTTGCCTATGCCATCCTTCGC1CAATCCCAAACAAAC I AGG Aow 
ACTTCTTATTTGCCTACGCCXTCCTTCGTTCAATCCCCAACAAACTAGGAGG 
ACTTCCTATTCGCTTATGGCATCCTGCGCTCAATCCCAAACAAACTTGGGoG 
ACrrCCTATTCGCCTACGGCATCCTACGGTGAATCCCAAACAAAGTTGGAGG 

ATTTCCTGTTCGCTT ATGCCATC CTACGCTCAATC CCAAACAAACTCGG AGvj 
ATTTTCTGTrCGCTTATGCC\TCCTGCGCTCAATTCCAAACAAACTCGGAGG 
ACTTCCTArrCGCGTATGCC^TCCTACGCTCAATCCCAAACAAACTACGAGG 
AC^CTTArrTGCCTAGGCTATCCTACGGTCAATCCCAAATAAACTCGGAGG 
ACTTCCTATTTGCCTATGCTATCCTGCGCTCAATCCCAAATAAACTCGGAGG 
ACTTCCTATTTGCCTACGCCArCCTACGCTCAATCCCAAACAAACTGGGGGG 
ACT^CCTAr^CGCGTATGCTATCGTACGAXCAArCCCCAAGAAACrCGGAGG 

ACTTCCTATrrGCCTACGCTATTCTACGCTCAATCCCCAATAAACTT^AGw 
ATrrCTTATTTOCSTATWICA^ 

ATTT CTTATTTGCArACGCCATC CTACGrTCAATTCCAAACAA^CTA^ AGo 
ACTTTTTATTTGCATACGCCArCCTACGTTCAATCCCAAACAAACTAGwA^ 

ACTOTATT^^ 

ACTTTTTATTTGCArACGCCATCCTACGTTCAATCC 

ACTTCCTATrrGCATACGCCATCCGACGTTCAArGCCPw^CAAACiA^A^ 
, c ^ q -rTTA' 1 ^3CCTACGCCATCrTAC^ 

ACTTTTTATTTGCCTACGCCATCTTACGCTCAATCCCSAACAAACTAGGACw 
ACTTT^ATTTGCCTACTCCATCTTACGCTCAA'TCCCAAACAAACTAGGAGv* 

J^^ArrTGC^ACGCCATCCTACGTTC^TCCCAAA^CTAG^ 
ACTTTTTArTTGCATACGCCATCCTCCGTTC^TCCO^CAAACTAG^Gv, 
ACTT^C T ATTTGCATACGCCGTCCTACGTTCAA.TCCCAAACAAACTA^AGv» 

ACTTCTTATTTGCATACGCTATTCTGCGTTC«A?TCCAA^CAAACTAC^AG« 
ACTTCCTCITTGCATACGCCATCCTACGCTCCATGCCO^CAAAC^AGwAGw 
ATTTCCTATTCGCTTACGCCATCTTACGCTCCATCCCCAACAA^CTAGwAGw 
ArTTCCTATTCGCATATGCCATCCTACGCTCAArGCCCAAxA^CTAGw^ 
ACrrCCTArrCGCCTACGCCATCCTACGCTCAATCCCCAA^^^Gw 
ACT^CCTArrTGCCTACGCCATCCTACGCTCAArCCCCAACAAACTG^G.^w 
ACTTCCTATTTGCTTACGCCATCCTACGCTCAATCCCCAATAAA^GGC 

aSSa^GCCTACGCCATTCTACGCTC^^ 

AC^CCTA-CGCCTACGCCATCCTCCCATCAATCCCGAATA^CTAo^AGG 
ATTTTTTATTTGCATACGCTATTCTGCGATCAATTCCAAACv*ArtCTA^GAGG 
ACTTCCTATTCGCCTACOCCATCCTACGATCCATGCCAAACAAACTACw^Cw 

ACTTCTTATTTCC. . ACCa, * ^CG ATCAATCCCTAACAAACTAGG AGG 
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Sequences producing significant alignments: 
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reflNC_O0ii25.il 
re £ I NC~ 0_Q_2 008. H 
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001307 
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. 1 1 
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002008 
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001308 
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15524 
1S580 
14673 
1SSS3 
14650 
14662 
14654 
14671 
14663 
14657 
14664 
14625 
14650 
14674 
14670 



Felis cacuG mitochondrion, complete genome 
Phoca viculina mitochondrion, complete genome 
Canis eamiliaris mitochondrion, complete g... 
Halichoerus grypus mitochondrion, complete... 
Cavia porcellus complete mitochondrial genome 
Ceracotherium simum mitochondrion, complet . . - 
Hyoxus glis mitochondrion, complete gencme 
Equus asinus mitochondrion, complete genome 
Orycteropus afer complete mitochondrial ge . ♦ . 
Dasypus novemcinctus mitochondrion, comple... 
R. unicornis complete mitochondrial genome 
Mus musculus mitochondrion, complete genome 
Hippopotamus amphibius mitochondrion, comp . . . 
Equus caballus mitochondrion, complete genome 
Mac r opus robust us mitochondrion, complete . . . 
Sus scrofa mitochondrion, complete genome 
Rattus norvegicus mitochondrial gencme 
Bos taurus mitochondrion, complete gencme 
Pan troglodytes mitochondrion, complete ge . . . 
Ovis aries mitochondrion, complete genome 
Talpa europaea mitochondrion, complete genome 
Orvctolagus cuni cuius mitochondrion, compl . . . 
Pan paniscus mitochondrion, complete genome 
Human mitochondrion, complete gencme 
Balaenoptera mus cuius mitochondrion, compl.. 
Artibeus jamaicensis mitochondrion., comple.. 
Gorilla gorilla mitochondrion, complete ge . . 
Balaeaopcera physalus mitochondrion, compl . - 
Didelphis virginiana mitochondrion, comple.- 
Hylobates lar mitochondrion, complete genome 
Crossostoma lacustre mitochondrion, comple-. 
Latimeria chalumnae mitochondrion, complet... 
Vidua chalybeata mitochondrion, complete g. . 
Corvus frugilegus mitochondrion, complete . - 
Chelonia mydas mitochondrial DNA, complete . . 
Pongo pygmaeu3 mitochondrion, complete genome 
Cyprinus carpio mitochondrion, complete ge. . 
Mustelus manaro mitochondrion, complete ge.. 
Gallus gallus mitochondrion, complete genome 
Carassius auratus mitochondrion, complete . . 
Loxodonta africana mitochondrion, complete.. 
Falco peregrinus mitochondrion, complete g.. 
Rhea americana mitochondrion, complete gencme 
Ciconia boyciana mitochondrion, complete g.. 
Salmo salar mitochondrion, complete genome 
Polypterus omatipinnis mitochondrion, com.. 
Pongo pygmaeus abelii mitochondrion, compl.. 
Struthio camelu3 complete mitochondrial ge . . 
Pelomedusa subrufa mitochondrion, complete - . 
Arhacia lixula mitochondrion, complete genome 
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2e-lQ 


60 
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NC_ 002079 

NC 000934 

NC 000878 

NC 000846 

NC 001960 

NC 001778 

NC 001953 

NC 00 1947 

NC 001770 

temps eq_0 
NC QQ1700 
NC 0Q132S 
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NC 001502 
NC 000884 
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Database: Sequences from complete mitochondrial genomes 

Posted dace: Juh 28, 2000 10:56 -AM 
Number of letters in database: 3,164,247 
Number of sequences in database: 129 



Lambda K H 

1.37 0-711 1.31 

Gapped 

Lambda K H 

1,37 0.711 1*31 



Matrix: blastn matrix:! -3 

Gap Penalties: Existence: S, Extension: 

Number of Hits to DB: 788 

Number of Sequences: 129 

Number of extensions: 783 

Number of successful extensions: 163 

Number of sequences better than 10.0: 77 

length of query; 328 

length of database: 3,164,247 

effective HSP length: IS 

effective length of query: 313 

effective length of database: 3,162,312 

effective search space: 9.89803656 

effective search space used: 989303656 

T: 0 

A: 30 

XX: 6 (11.9 bits) 
X2: IS (29-7 bits) 
SI: 12 (24-3 bits? 
S2: 14 (23.2 bits) 
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Ifi you have any problems or questions wi 
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eh the results of this search 



Taxonom y reports 



Distribution nf 50 Blast p its'nn the Query. Sequence 
Mouse-over to show defiine and scores. Click to show alignments 
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s isolate 33 cy . 

s isolate B7 cy. 

s isolate 36 cy. 

s isolate 3S cy. 

s isolate B2 cy. 
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Panthers tigris corbetti isolate C2 

Panthera tigris corbetti isolate CI 
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C C. . . - 814 



.C C. . - . 814 

.C C... 814 



.C C. . . - 814 

. Z C . . . . 9 14 



.Z C. . . . 814 

.t C - - . . 814 



. t C . . . . 8 1 4 

. t c... an 



.C C- . . - 814 

.C C . . . 314 



.C C- . . . 814 

C C. . . . 814 
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AF0S30 S2 787 .gc * J" 

aaasius «7 

ftfl05±?22 787 

ya229S 787 "J 

feij— 15824 e... WJSl 

787 ..C..a..a ■« 

MOSJlll 787 ,.e..a..a 

ap^ 2S149 657 . .c... 



Database •• ac 

Posted dace: Mar 2, 2001 12:20 JH 
Number of letters in database: 2 < 9 "; a ^' 885 
Number of sequences in database: 807, S97 

Lambda K H 

1.37 0.711 1.31 

Gapped 

1-37 0.711 1.31 



Matrix: blastn matrix: 1 -3 

Gap Penalties: Existence: 5. Extension: 2 

Number of Hits to DB: 460S42 

Number off Sequences: 8 073 97 

Number off extensions: 4S0542 

Number off successful extensions: 22 f 71 

Number off sequences better than 10.0: 6437 

length off query: 328 

length off database: 2, 8S3 , 827, 885 

effective HS? length: 20 

effective length of query: 308 

Effective length of database: 2,847,(575,945 

effective search space-. 877034191060 

effective search space used: 8770341910SO 

T: 0 

A: 30 

XI: <5 (11-9 bits) 
X2: 15 (29.7 bits) 
Sis 12 (24-3 bits) 
S2: 19 (33.2 bits) 
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Table 5. Reference animals and the allocated code numbers included in the study 



SN. Code number 


Name of the animal 


Zoological name 


1 


bhz25t 


Indian tiger 


Panthera tigris tigris 






Indian tiger 


Panthera tigris tigris 


3 


DnZoUt 


Indian ticer 


Panthera tioris tioris 


4 


bhz45t 


Indian finer 


Panth&ra tioris ticris 


5 


bhz56t 


inuiall uycf 


printH&m tiring tioris 

rat III IZZl <3 U^V (J 


6 


bhr63t 


incian uycr 


Pandora fir*ri^ tioris 


7 


bhz20wt 


Indian white tiger 


r^anmera ugns oenyat&n^i-^ 


8 


bhz22wt 


Indian white tiger 


Panthera ugns Dengaiensis 


9 


bhz23wt 


Indian white tiger 


Panthera tigris bengalensis 


10 


bhz28wt 


Indian white tiger 


Panthera tigris bengalensis 


11 


gzil 


Normal leopard 


Panthera pardus 


12 


gz2l 


Normal leopard 


Panthera pardus 


13 


gz3l 


Normal leopard 


Panthera pardus 


14 


gz21d 


Clouded leopard 


Neofeiis nebulosa 


15 


gz22d 


Clouded lecpard 


Neofelis nebulosa 


16 


darzl4sl 


Snow leopard 


Panthera unicia 


17 


darz15sl 


Snow leopard 


Panthera unicia 


13 


darz16sl 


Snow leopard 


Panthera unicia 


19 


sbz22al 


Asiatic lion 


Panthera tea persica 


20 


sbz38af 


Astatic lion 


Panthera !eo persica 


21 


sbz39af 


Asiatic lion 


Panthera leo persica 


22 


humsk 


Human 


Homo sapiens sapiens 


23 


chimss 


Chimpanzee 


P*n sp- 
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sb=22al TGAATCTGACGAGCCTTCTCAC7AGACAAAGCCACCCTC:ACA..« i; C ; -^C^ ;:; ^ : ^ 

sb= 3 8 a L TGAArCTGAGGAGGCrrCTCACTAGACAAAGCCACCCTGACACGA .T^^C^^. « 0 

sb-39ai TGAArCTGAGGA^CTrCTCAGTAGACAAAGCCACCCTGACACGA^u^^^^v. oO 

adll - flesh TGAATCTGAGGACCCTTCTCAGrAGACAAAGCTACCCTGACACGA^^, : ^C^C ,0 

* \ TGAA-CTGAGGAGGC-rrCTCAGTAGACAAAGCTACCTTCACACGATTC . . wCCTTCCAC SO 
TGAATCTGAGGAGGCTTCTC^GTAGACAAAGCTACCTTGACACGATTCTTTGCC^^CCAC SO 

nl TGAATCTGAGGAGGCTTCTCAGTAGACAAAGCTACCTTGACACGATTCTITGCwTTC^C SO 

bh=23wc TGAATCTGAGGAGGCTTC^CACTAGACAAAGCCACCCTGACACGA^CrnGCC^C^AC SO 

bh=2 8wt TGAATCTGAGGAGGCTTCTCAGTAGACAAAGCCACCCTGACACGATTCTTTG^C^CCAC SO 

bh-2-wc TGAATCTGAGGAGGCTTCTCAGTAGACAAAGCC\CCCTGACACGAi • L ^33X^^~r^^*-'^ t n 

bb=20wc TGAATCTGAGGAGGCTTGTCAGTAGAGAAAGCCACCCTGACACGA^O^^Cm-^C 60 

bh=S3= TGAATCTGAGGAGGCTTCTCAGTAGAC^GCCACCGTGACACGA^^^C^C^C SO 

bh=SSC TGAATCTGAC^GGCTTCT^GTAGACAAAGCCACCCTGAO^CGA^OT^CC^^C^C SO 

bhz2Sc TGAATCTGAGGAGGCTTCTCAGTAGACAAAGCCACCCTGAC^CGA^^^G.^pXC 60 

bh 3 30c TGAATCTGAGGAGGCTTCTOAGTAGACAAAGCCACCCTGAGACGATTCTTTG^CTTCwAC 60 

bte4SC TG AATCTGAGGAGG CTT C~ CAGTAGA CAAAGC CAC C ~ ^J^X^Z " 

bh=2SC TGAATCTGAGGAGGCTOCAGTAGACAAAGG^^ SO 

d=l4sl TGAATCTGAGGAGGCTTCTCAGTACAC^^ « 

dzlSsl TGAATCTGAGGAGGCTTCTCAGTACACAAAGCCACCCTGACACSAiiCTT SO 

«21cl TSAAXCIGAGMSKrrr^^ *0 

«22cl TGAATCTGAGGAGGCTTCTCAGTAGACAAAGCCACCCTGACACG^TTT^—^C^C^^C 

LiniS TGAATCTGAGGAGGCTACTCAGTAGACAGCCCTACCCTTACACGATTCTTw SO 

humsk TGAATCTGAGGAGGCTACTCAGTAGACAGTCCCACCCTCACACGAx.CTTTACCm^C 60 

sb^Sal TTCATCCTTCCATTTATCATCTCAGCCC^^^ 1-0 

sb=39al TTCATCCTTCCATTTATCArCTCAGCCCTAGCAGCAGTCCACCTCGTG^^CCTwCA^^A 1-0 

adii. flesh Trc»rccrrccATTTAr»TCTC3«KrrCT 

S-Xrl TTCATCCTTCCATTTATCATCrCAGCTCTAGCAGCAGTCCACCTCCTATTCCTTCAC««^ 1.0 

Irani TTCArCCTrCCArrTATCATCTCACCTCTACCACCAGTCCACCTCCT^^CAC : AG .0 

L 3 -l TTCATCCrTCCArrTATCArCTCAGCTCTAGCAGCAG-CCACCTC^.A^C^.CAC^G 1-0 

bh=23wc TTCATCCTTCCATTTATCATCTCAGCCCTAGCAGCACTCCACCTCCTA^^-^CCaTC^ 1-0 

bb=22vT: VTCATCCTTCCATTTATCATCTCAGCCGTAGCAGCAGT^ 1-0 

bhsSOve TTCATCCTTCCATTTAT^TCTCAGCCCT^^ l-o 

bh= S 3 C TTCATCCrrTCCATTTATCATCTCAGCCCTAGCAGCAGTCCACCTC^ATT^^^TGAG - 

bhsSSs TTCATCCTTCCATTTATCATCTCAGCCCTAGCAGC^GrCCACCTG^A^-^^--AG 1- 

bh=2SC TTCATCCTXCCATTTATCATCTCAGCCCTAGCAGO^GTCC.^GCrC^A^^^C^w ? G . 

bh=3 0C TTCArCCTTCCATTTATCATCTCACCCCTACCACCAGTCGACCTC^A^C^C^^G 

bh=4 5 e TTCATCCTTCCATTTATCATCTCAGCCCTAGCA^ * ; J 

bh=2Sw TTCATCCTTCCATTTATCATCTCACCGCTAGCAGCAGTCGAC^.C^A^-^- 

dsHsl TTCATCCTTCCATTTATCATCTCAGCCCTAGCACCACTCCACCTC^A^-^C^ - 

dslSal TTCATCCTTC^TTTATCATCTCACCCCTAGCAGCAGTGCACCTC^A^w^C^w 

drlSsl TTCATCCTTCCATTTArCATCTCACCCCrACCAGCACTCCACCTC^A^^-^w - q 

gc21cl TTCATCCrCCCATTTATCATCTCAGCCTTAGCAG.2ACTTGACCTT^A^^-^- ^ 
-CATCCTCCCATTTATCATCT^GCCrrAGCAGCAG-rrGACC . - - , ^^.-^7 * - , " - 
.rrATCACACCGCTAACAACACTTCATCTCC-TATT- . - AC ~^~A * " 



Chime* TTTATCTTACCCTTCArrATGACACCGCTAACAACACTTCATCTC^A^^AC^C. 
hu-uik TTCATCTTGCCCTTCATTATTGCAGCCCTACCAGCACTGCAGCTCGTA . -^C^ 



obi::J l ACAGCATCTAATAACCCCTGAGGAATCKTAT^GACT^GATAAAA^GCA^CCATGCA 130 
ab:])a l ACACCA - rcTAA TAACCCGT^AG.GAATGCTATGTGACT-^GATA^AA 
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sb=39al ACAGGAXCTAAXAACCCCTCACG AATGGXATCTGACTCAGAXAAAATTCCATTCCA - CCA x30 

adil. flesh ACACGAXCTAACAACCCCTCAGGAATAGTATCCCACTCACACAAAATTCCA^CCAC^ x30 

g=la l ACAGGAXCXAACAACCCCTCACCAATACXAXCCCACXCACACAAAAXXCCA^CCAC^ .3 0 

g - t n i ACAGGATCTAACAACCCCTCAGGAATAGTATCTGACTCAGACAAAATTCCA . ^.CCACGCA 1 3 0 

g 1 3 a I ACAGGATCTAACAACCCCTCAGG AATAGTArCTGACTCAGACAAAATTCCAT I CCACCCA 1 3 Z 

bh = 23wc ACAGGAXCXAACAACCCCTCACCAAXACXAXC7CACXCACACAAAATCCCCTXCCACCCA 130 

bh- 2 a we ACAGGATCTAACAACCCCTCAGGAATAGTATCTGACTCAGACAAAATCCCG-TCCACCCA 1 3 0 

bh=2 2wc ACAGGATCTAACAACCCCTCAGGAATAGTATCTGACTCACACAAAATCCCG^CCACCCA 13C 

bh-">Owc ACAGGAXCXAACAACCCCXCAGGAAXAGXAXCXGACTCAGACAAAATCCCG i iCCACC-A 130 

b ^Z' €2z ACAGGATCTAACAACCCCTCAGGAATAGTATCTGACTCAGACAAAATCCCGTTCCACCCA 13 0 

fn-SSZ ACAGGATCTAAOAACCCC-CAGGAACAGTATCTGACrCAGACAAAATCCCGTTCCACCCA 13 0 

fah :, s c ACAGGATCTAACAACCCC-CAGGAATAGTATCTGACTCAGACAAAATCCCGTTCCACCCA 1 8 0 

v,h-3 0c ACAGGAICXAACAACCCCTCAGGAAXAGXAXCTGACXCAGACAAAAXCCCGXXCCACCCA 13 0 

bh 1 4 5 c ACAGGATCTAACAACCCCCCAGGAArAGTATCTGACTCAG ACAAAAXCCCGXXCCACCCA 1 3 0 

bb "--, S - ACAGGATCTAACAACCCCTCAGGAATAGTATCTGACTCAGACAAAATCCCGTTCCACCCA 13 0 

d -7I s l ACAGGATCTAACAACCCCTCAGGAArAGTATCTGACTCAGACAAAATCCCGTTCCACCCA 1 3 0 

d : iS S I AGAGGAXCXAAC1AACCCCTCAGGAAXAGTAXCXGACXCAGACAAAAXCCCGXXCCACCCA 1 3 0 

d^Ssl ACAGGATCTAACAACCCCTCAGGAArAGTATCTGACTCAGACAAAATCCCGTTCCAC ^ 13 0 

c -, lci ACAGGATCCAATAACCCCTCAGGAATGGTATCCGATTCAGACAAAATCCCGTTCwACCv.'j --0 
ACAGGATCCAATAACCCCTCAGGAATGGTATCCC^TTCAGACAAAATCCCGTTCCACC-G 13 0 
ACAGGAXCAAAXAACCCCCXGGGAAXCACCXCCCACXCCGACAAAAXXACC x i CCACCCC 13 0 
ACGGGATCAAACAACCCCCTAGGAATCACCTCCCAXTCCGACAAAATCA~CTTCCACCCT 1 3 0 



g=22cl 
chimss 
bumsk 



sb=22al XACTATACAATCAAAGATATCCTAGGCCTTCTAGTACTAATCTTAACACT-ATACTrt^C -.0 

sb-33al XACTAXACAATCaAAGATAXCCXAGGCGXXCXAGXACTAAXCTXAACACXCAXa^A^w 40 

Jb-39al TACTAiACAATCAAAGATATCCTAGGCCTTCTAGTACTAATCTTAAC^CTCATACTA 240 

adil. flesh TACCACACAATCAAAGA^^ -° 

, „ XACXACACAAXCAAAGATAXCCXGGGCCXXCXAGXACXAAXCCXAGCAC - CA^CXACXv- 2 4 0 

l~2al XACXACACAAXCAAAGACAXCCTGGGCCXXCTAGXACTAAXCTTAGCACXCAX^ .40 

L 3a l TACTACACAATCAAAGACAXCCTGGGCCTXCTAGTACXAATCTTAGCACT 240 

bb=23wc TACTACACAATCAAAGACAXCCTGGGCCTTCTAGTAC^AATCCTAACAC^^^TACXrtCT- -40 

bh=23w = TACTACACAATCAAAGACArCCTGC<;CCTTCTAGTAC~AATCCTAACAC.^-^CTACTw .40 

bh= 2 2 wt TACTACACAATCAAAGACArCCTGGGCCrTCTAGTACTAAr CCTAA<2ACT^ -^-c^-- - ^ 

bh-20wc XACTACACAATCAAAGACATCCTGGGCCTTCTAGTACTAATCCTAACACTwA^rtCTACTw -4 0 

bhs S3 E TACTACACAATCAAAGACATCCTGGGCCTTCTAGTACTAATCCTAACAC . C^ACTAC. - - . •* 

bti=5a = TACTACACAATCAAAGACArCCTGCCCCrrCTAGTACTAATCCTAACACTwA.«CT^- **|J 

bhz2SC TACTACACAAXCAAAGACATCCTGGGCCTTCTAGTACTAATCCTAACACTCA^ACTACXw -40 

bh=3 0= XACXACACAAXCAAAGACAXCCXGCCTCCXTCTAGXACXAATCCTAACACT^AC^AC^v. . 

bh=4Sc XACTACACAAXCAAAGACAXCCXGCGCCrXCrAGXACXAAXCCXAACACX^ACXAC^, .4 0 

bti=2Sc TACTAGACAATCAAAGACATCCTGGGCCTTCXAGTACTAATCCTAACACXCA^ACTACT-- 

d=14sl XACTACACAAXCAAAGACATCCTGGGCCTTCTAGTACTAATCCTAACACX^ACTACT ;; .4 0 

dzlSsl XACXACACAAXCAAAGACAXCCTGGCCCTTCTAGTACTAATCCXAAC^CT^.ACTAC-- .40 

d - ifi 3 1 XACXACACAATCAAAGACATCCTGGGCCTTCTAGTACTAATCCTAACACTCA . - - ^ 

g = 21cl XACTATACAATCAAAGATATCCTAGGCCTCCTAGTTCTAArTCTAG-GCTC^^u^^C^ - 

c:2;cl TACTATACAATCAAAGATATCCTAGGCCTCCTAGTTCTAATTCTAGCCC Z CA^-Aw . ^--^ • - 

C-. ims3 TACTACACAATCAAACATATCGTTGGCTTA— CCTTTTCCTGC^TCCT^- ; A^« ; 

hums* TACTACACAAXCAAAGACGCCCTCGGCTTACTTCTCTTC=TTCTCT--.-A^ i . J A^A.-A . 

• • •••••• * * « * * 

GTCCTATTCTCACCACACCTATTAGCACATCCCCACAACrATACCCCCCCCA^TC " "A 3 0 0 



sb-::ai — -- _^„ r ,-, , ~ r 

5 b-33al GTCCTATTCTCACCAGACCTATTAGCAGATCCCCACAACTATAG r^TC^r. * A 300 

S bz33al GTCCTATTCTCACCAG ACCTATTAGGAG ATCGCGACAAu . ATACCCCCCC * . - * - . - 

ad il • flesh CTCCTATTCTCACCACACCTGTTAGGAGACCCGGATAAGTACATCCG 

G-lnl GTCCTATTCTCACCACACCTGTTAGCAG ACCCGGAT aactacatccc * ~^_„ n 




CTA 3 00 



3 00 
300 



GTA 300 
GTA J 0 0 
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bhz2 8wC GTCCTATTCTCACCAGACCTA—ACGCGACCCCGATAACTACATCCCCGCCAACCCTCTA 3 0 0 

bhz22wt GTCCTATTCTCACCAGACCTATT AGGGGACCCCGATAACTACATCCCCGCCAACCCTCTA 3 0 0 

bhz2 Owe GTCCTATTCTCACCAGACCTATTACGCGACCCCGATAACTACATCCCCGCCAACCCTCTA 3 C 0 

bh I 63 c GTCCTATTCTCACCAGACCTATT AGGGGACCCCGATAACTACATCCCCCCCAACCCTCTA 3 C 0 

bh Z 5 6 1 GTCCTATTCTCACCAGACCTATTAGGGGACCCCGATAACTACATCCCCGCCAACCCTCTA 3 0 0 

bh Z 2 g c GTCCTATTCTCACCACACCTATTAGGGGACCCCGATAACTACATCCCCGCCAACCCTCTA 3 0 0 

bh Z 3 0 ^ GTCCTATTCTCACCAGACCTATTAGGGGACCCCGATAACTACATCCCCGCCAACCCTCTA 3 0 0 

bhz 4 5 1 GTCCTATTCTCACCAGACCTATTAGGGGACCCCGATAACTACAXCCCCGCCAACCCTCTA 3 00 

bhz2 5 1 GTCCTATTCTCACCAGACCTATTAGGGGACCCCG ATAACTACAT C C C CGCCAACC CTCTA 3 00 

dz i4 s x GTCCTATTCTCACCAGACCTATTAGGGGACGCCGATAACTACATCCCCGCCAACCCTCTA 3 0 0 

d-lSsl GTCCTATTCTCACCAGACCTATTAGGGGACGCCGATAACTACATCCCCGCCAACCCTCTA 3 00 

d~l£ s 1 GTCCTA7TCTCACCAGACCTATTAGGGGACGCCGATAACTACATCCCCGCCAACCCTCTA 3 00 

g~2 lcl GTTCTATTCTCCCCAGACCTACTAGGAGACCCTGACAATTACACTCCCGCCAACCCrCTA 3 0 0 

g= 2 2 cl GTTCTATTCTCCC CAGAC CTACTAGGAGACCCTGACAATTACACT CCCGCCAACCCTCTA 3 0 0 

chims s ACACTATTCTCAC CAGAC CTC C7GGG CGATCCAG ACAACTATA C C CTAGCTAAC C C C CTA 3 0 0 

humsk ACACTATTCTCACCAGACCTCCTAGGCGACCCAGACAATTATACCCTAGCCAA.CCCCTTA 3 00 



sbz22al AGCACCCCTCCCCATATCAAACCTGAAT 3 23 

sbz3 3al AGCACCCCTCCCCATATCAAACCTGAAT 32 3 

Sbz3 9al AGCACCCCTCCCCATATCAAACCTGAAT 32 3 

adil. flesh AATACCCCTCCCCATATCAAGCCTGAAT 32 3 

gzlnl AATACCCCTCCCCATATCAAGCCTGAAT 32 3 

gs 2nl AATACCCCTCCCCATATCAAGCCTGAAT 32 3 

gz3nl AATACCCCTCCCCATATCAAGCCTGAAT 323 

bhz2 3 wt AACACC CCTCCCCATATCAAGCGCGAAT 32 3 

bbz2 3wt AACACCCCTCCCCATATCAAGCGCGAAT 32 3 

bhz22wt AACACCCCTCCCCATATCAAGCGCGAAT 32 3 

bhz2 0wt: AACACCCCTCCCCATATCAAGCGCGAAT 32 3 

bhzS3Z AACACCCCTCCCCATATCAAGCGCGAAT 32 3 

bhzSSt AACACCCCTCCCCATATCAAGCGCGAAT 32 3 

bhz2$Z AACACCCCTCCCCATATCAAGCGCGAAT 32 3 

bhz30c AACACCCCTCCCCATATCAAGCGCGAAT 32 3 

baz4 5w AACACCCCTCCCCATATCAAGCGCGAAT 32 3 

bhs2St AACACCCCTCCCCATATCAAGCGCGAAT 32 3 

dz!4sl AACACCCCTCCCCATATCAAGCGCGAAT 32 3 

dzlSsl AACACCCCTCCCCATATCAAGCGCGAAT 32 9 

izlSsl AACACCCCTCCCCATATCAAGCGCGAAT 323 

gz21cl AATACCCCTCCCCATATCAAGCCTGAAT 323 

? -22cl AATACCCCTCCCCATATCAAGCCTGAAT 32 3 

:himss AACACCCCACCCCACATTAAACCCGAAT 3 28 

mmsJc AACACCCCTCCCCACATCAAGCCCGAAT 3 29 
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Table 7d 
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sbz22al j . . C : . ! T 
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Sequences producing significant: alignments: 

gh| AF231651 . 1 [ AF231651 Strongylura notata clone HB-82 cytoc... 
ab \ AF22 16 50.1 (AF231650 Scrongylura nocata clone H3-1S9 cyto... 
ref [ NC 002672 . 1 I Dinornis giganteua mitochondrion, complete... 
£?JjNC 00267 3 . 1 1 Emeus crassus mitochondrion, complete genome 
cb | AFgljoisll 1 AF232Q1S Nothrocher iops shastensis cytochrome... 
a bl AF232013 . 1 1 AF232Q1 3 Bradypus variegatus cytochrome b gen... 
gbj AY01601S .„lj Emeus crassus mitochondrion, complece genome 
ab I AV016013 . 1 i Dinornis giganteus mitochondrion, complete g... 
ob i AY016014 . 1 1 Dromaius novaehol landiae mitochondrion, part... 
gb| AF23 0167 . 1 1 AF230167 8onasa umbellus. cytochrome b (CYT3) . . . 
qb| AF074 5 94 . 1IAFQ74 594 Baeolophus bicolor cytochrome b gene. .. 
gb[ AY005210.ll Poospiza melanoleuca isolate 3 cytochrome b . . . 
" ~ " poospiza melanoleuca isolate 2. cytochrome b . . . 

Poospiza melanoleuca isolate' 1 cytochrome b 
Poospiza hi spaniol ens is cytochrome b { cy tb ) . . . 
Poospiza garleppi cytochrome b (cytb) gene, . . - 
Poospiza eryzhrophrys cytochrome b (cytb) ge . . . 
Poospiza boliviana cytochrome b (cytb) gene, . . . 
Poospiza alcicola isolate 2 cytochrome b (cy. . - 
Poospiza alticola isolate 1 cytochrome b (cy. - . 
ebl AF15 5370 .1 1 AF1S5870 Heterocephalus glaber cytochrome b ( . . - 

cb I AFia 9123 .if AFIB 9123 Glyptotermes eucalypti cytochrome b 

cbf AF1020 99 .it AF1Q2099 Crinif eroides leuccgaster cytochrome... 
abl AF1020 95 .11 AF102095S1 Corythaijcoides concolor cytochrome... 
cblAF271065 . li AF2710SS Mustela ermine a specimen-voucher AF1 . - . 
cbt AF243 8 57 .1 1 AF2438 57 Strongylura notata notsta cytochrome... 
cbf AF243 8 56 .1 { AF2438S6 Scrongylura nocata forsythia cytochr... 
ref 1 NC 001567 . 1 1 Bos taurus mitochondrion, complete genome 
cb I AF3 06872 . 1 1 AF3068 72 Brachyramphus marmoratus hap lo type M. . . 



o bi AY005209.ll 
cb[AY00S20B.l( 
cblAY00520S.il 
cblAY005204 .l| 
Qb I AYQ052Q3 .H 
cbfAY005201.lt 
cb |AY0Q5199.li 
g htAV0Q5198.ll 



cbl AF3Q6871 .H AF306871 
cb| Ar 3 068 7 0 .1 I AF3068 7Q 
cbl AF3 068 69 .DAF306869 
cblAF3068 6a.llAF306868 
cbl AF0104 06 .1IAF0104 06 
cbl AF248662 .1IAF248 662 
cbl AF24 3 661 .1 I AF249661 
cbl AF096462 .1 [AF096462 
cbl AF2 8 3 64 4 . 1IAF23 364 4 
cbl AF2 3 3 64 3 :ilAF28 364 3 
cb(AF2a3 642 .1|AF283642 
cbl AF2 3 3 641 .1 f AF2B3641 
cbl AF2 3 3 64 0 . 1 I AF233640 
cb f AF2 8 3 63 9 . 1 I AF23 363 9 
cbf AF23 3 63 7. l|AF29363 7 
qbl AF2 8 3 63 6 .HAF23 363 6 
qblAF233635 . If AF283S3 5 
qblAF283634 .1IAF283634 
Cbl AF2 8 3 63 3 .1IAF28 3 63 3 
cb I AF2 3 3 63 2 . I 1 AF283 632 
cb I AF2 8 3 63 1 . ll AF2836 31 
cblAF233630 . 1!aF283630 
cbl AF28 3 62 9 . I I AF283529 
abl AF28 3 62 8 . 1 I AF2 8 3 62B 
gb|AF29^627.;|AF283627 
ab I Ar 233626 . 1 I AF283626 
cblAF28362S.UAF283g25 
qbl AF28 3 6 24 . 1 IAF28 3624 
qblAF283623.llAF2q3g21 
qblAF283622. llAF283<S22 
ablAF2B3621. llAF29362^ 
qblAF28362q. UAF283620 
q blAF283619.1lAF2fl3<19 



Brachyramphus marmoratus haplotype M . 
Brachyramphus brevirostris haplotype.. 
Brachyramphus brevirostris haplotype.. 
Brachyramphus brevirostris haplotype.. 
Ovis aries complete mitochondrial ge.. 
Gryllus campestris haplotype 2 cytoc. . 
Gryllus campestris haplotype 1 cytoc . - 
Rhipidura albicollis cytochrome b ge . . 
Eiaphe obsoleta cytochrome b gene, c. . 
Elaphe obsoleta cytochrome b gene, c. . 
Eiaphe obsoleta cytochrome b gene, c. 
Elaphe obsoleta cytochrome b gene, c. . 
Eiaphe obsoleta cytochrome b gene, c... 
Elaphe obsoleta cytochrome b gene, c. . . 
Elaphe obsoleta LSUMZ 4535 9 cytochro . . . 
Elaphe obsoleta LSUMZ 4 4 662 cytochro. . . 
Elaphe obsoleta LSUMZ 40443 cytochro.-. 
Elaphe obsoleta LSUMZ 443 3 S cytochro... 
Elaphe obsoleta LSUMZ 42624 cytochro... 
Elaphe obsoleta LSUMZ H19L1 cytochro... 
Elaphe obsoleta LSUMZ 41197 cytochro... 
Elaphe obsoleta LSUMZ 41189 cytochro. . - 
Elaphe obsoleta LSUMZ 41183 cytochro... 
Elaphe obsoleta LSUMZ 41187 cytochro... 
Elaphe obsoleta LSUMZ 4 1186 cytochro... 
Elaphe obsoleta LSUMZ 40943 cytochro... 
Elaphe obsoleta LSUMZ 37499 cytochro... 
Elaphe obsoleta LSUMZ 44480 cytochro... 
Elaphe obaoleca LSUMZ 444S1 cytochro... 
Elaphe obsoleta LSUMZ 40444 cytochco . . - 
Elaphe obsoleta LSUMZ 3 9925 cytochro... 
Elaphe obsoleta LSUMZ 3 71<S3 cytochro. . . 
Elaphe obsoleta L5UMZ3 9162 cytochrom . . . 
Elaphe obsoleta LSUMZ K158 76 cytochr. . 
Claphe obsoleta LSUMZ H15872 cytochr.. . 
Glaphe obsoleta LSUMZ 15891 cytochro... 
Claphe obsoleta LSUMZ HIS370 cytochr... 
Elaphe obsoleta LSUMZ K;0fl3? cytochc 
Claphe obsoleta LSUMZ H:^a<t<t cytochc... 
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Table 9. Animals selected for validation of minimum PS score for efficient amplification 
of ONA templates in PCR 

SL Nam* P, S/AFF P t S/AFR 

1 Indian black buck (Antilope cervicapra} 97, 53 gs. 54 

2 Sheep {Ovis 87. 53 96, 54 

3 Pig{Susscrofa) 87,52 87.41 

4 Fresh water dolphin (Pfatanista gangetlca ) 86, 49 82. 47 
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Sequences producing significant alignments.- 

gblAKJlfiSLsJUftFSl^SS.l Strongylura nocata clone H8-82 cytoc . . . 
oblAF2316S0.1 IAF231S50 Strongylura nocaca clone HB-1S9 cyto... 
ref I NC 002572 . 1 1 Dinornis giganceus mitochondrion, complete... 
*!?lX^P_M?. 6 .7i--lJ £ m «u3 crassus micochondrion, complete genome 
obi AF232015. 1 1 AF232015 Nothrotheriops 9hastensis cytochrome... 
q bl AF232013 . 1 1 AF232 013 Bradypus variegacus cytochrome b gen... 
gb L?WQi£pJJL^li Emeus crassus mitochondrion, complete genome 
ob I AY016 013 . 1 1 Dinornis giganteus mitochondrion, complete g.«* 
qb I AY016014 . 1 1 Dromaius novaehollandiae mitochondrion, part... 
qb f AF2 3 01S7 . 1 IAF23 01S7 Bonasa umbellus cytochrome b (CYT3) . . . 
qb! AFQ74594 .1 (AF074594 Baeolophus bicolor cytochrome b gene... 
qb I AY005210 . 1 L Poospiza melanoleuca isolate 3 cytochrome b . . . 

Poospiza melanoleuca isolate 2 cytochrome b 
Poospiza melanoleuca isolate 1 cytochrome b 
Poospiza hispaniolensis cytochrome b (cytb) . . . 
Poospira garleppi cytochrome b (cytb) gene, . . . 
Poospiza erythrophrys cytochrome b (cytb) ge . . . 
Poospiza boliviana cytochrome b (cytb) gene, . . . 
Poospiza alticola isolate 2 cytochrome b (cy. . . 
_____ Poospiza alticola isolate 1 cytochrome b (cy. . . 

cblAF155a70 .i (AF15537Q Heterocephalus glaber cytochrome b ( . . - 

qb|ArlB9l23 .1IAFX89123 Glyptotermes eukalypti cytochrome b 

cblAF102Q99. 1 1AF102099 Crinif eroides leuccgaster cytochrome... 
qb f AF102095 . 1 I AF 102095S1 Corythaixoides concolor cytochrome . . . 
gb [Ar 271065 . 1 i AF271065 Must el a ermine a specimen- voucher AF1 . . - 
cbf AF24 3 8 57 . 1 1 AF243857 Strongylura nocata nocata cytochrome. , . 

qbf AF24 3 8 56. 1 1 AF243 856 Strongylura nocata forsychia cytochr 

ref I tfC 0015o7 . 1 1 Bos taurus mitochondrion, complete genome 
qb?AF30g372. 1 f AF306872 Brachyramphus tnarmoratus haplotype M. . . 

Brachyramphus marmoratus haplotype M. . . 
Brachyramphus brevirostris haplotype... 
Brachyramphus brevirostris haplotype . . . 
Brachyramphus brevirostris haplotype. . . 
Ovis aries complete mitochondrial ge. . . 
Gryllus campestris haplotype 2 cytoc- . . 
Gryllus campestris haplotype 1 cytoc. . . 
Rhipidura albicollis cytochrome b ge... 



qb |AY005209 .1 
ob | ArOOS209 . 1 ? 
qb [ AyOOS205 - 1 I 
gfej Ay005204 -1 I 
cbl AY0O5203 .it 
cblAY00S201.ll 
qh | AY005199.il 
qblAY00519a .11 



cb I AF30^a71 . 1 1 AF3 06371 
qb I AF3 0 6S70. 3j AF306370 
cb| AF3 068 6 9. 1 I AF3 063S9 
qb| AF3Qgaga . 1 ) AF3 0 63 63 
qb 1 Ar 0104 06. 1 f AFO 10406 
qb[AF249S62. 1 f AF243662 
cbl AF248661 . 1 1 Ar 248661 
qb | AF096462 . 1 1 AF096462 
qb) AF233644 . 1 I AF233644 
cbf AF2 3 3S4 3 . 1 IAF233643 
qblAF28 364 2.llAF2a3642 
qbl A?29 3641. 1 ( AF2A3 641 
qbi AF2B3640.ll AF283640 
qb)AF283639.l|AF233639 
qbf AF2 8 363 7. 1IAF283 637 
Qbl AF28 3 63 6. 1 1 AF283 636 
qbf AF283 63 5 . 1/AF283 63S 
qbi AF28 3 634 .If AF28 3 634 
qbl AF 28 3 63 3 . 1 i AF28 363 3 
qbl AF28 3 632 . l! AF283 632 
qbl AF283 631 . DAF233 63I 
ab)AF28 3 6 30. HAF283 63 0 
qb f AF29 3 62 9 . 1 I AF283 62 9 
gb | AF28 3 6 28 . llAF233628 
qb I AF23 3 627 . 1 I AF2 8 3 62 7 
abl AF26 3 626 . 1 I AF28 3 626 
qbl AF2 83 6 25 . ll AF28 3 62S 
gbl AF28 3 6 24 . llAF2 9 3<2 4 
qblAF2 83 623 . ll AF2 9 3S2 3 
qbl AF28 362 2 . 1 I AF28 3 622 
qbl AF283 621 , I I AF283 62 1 
qbl AF2a3 620. 1 IAF28 3 620 
q| ? |AF2g3619. llAF2q36L? 
nbl AF2B3618 . I1AF293619 
oblAF2a3617.liAF283617 
q blAF2a3616.llAF283616 
qblAF2836l5.1lAF2836lS 
qblAF2*f36l4 . UAF28JS14 



c. . 
c. . 
c . . 

c . . . 
c . . . 
c . . 



Elaphe obsoleta cytochrome b gene 
Elaphe obsoleta cytochrome b gene, 
Elaphe obsoleta cytochrome b gene, 
Elaphe obsoleta cytochrome b gene, 
Elaphe obsoleta cytochrome b gene, 
Elaphe obsoleta cytochrome b gene, 
Elaphe obsoleta LSUMZ 4S359 cytochro . . 
Elaphe obsoleta LSUMZ 44662 cytochro. . 
Elaphe obsoleta LSUMZ 40443 cytochro.. 
Elaphe obsoleta LSUMZ 44335 cytochro.. 
Elaphe obsoleta LSUMZ 42624 cytochro. . 
Elaphe obsoleta LSUMZ K191L cytochro.. 
Elaphe obsoleta LSUMZ 41197 cytochro.. 
Elaphe obsoleta LSUMZ 41189 cytochro.. 
Elaphe obsoleta LSUMZ 41188 cytochro.. 
Elaphe obsoleta LSUMZ 41187 cytochro.. 
Elaphe obsoleta LSUMZ 41186 cytochro.. 
Elaphe obaoLeta LSUMZ 40943 cytochro. . 
Elaphe obsoleta LSUMZ 37499 cytochro.. 
Elaphe obaoleta LSUMZ 44480 cytochro.. 
Elaphe obaoleta LSUMZ 444S1 cytochro.. 
Elaphe obooleta LSUMZ 40444 cytochro.. 
Elaphe obaol*5ta LSUMZ 39925 cytochro.. 
Elaphe obaoleta LSUMZ 39163 cytochro.. 
Elaphe obeol^ta L5UMZ39162 cytochro<n.. 
Elaphe abaoUca LSUMZ H15896 cytochr.. 
Elaphe obaolet* LSUMZ Kisai2 cytochr.. 
Elaphe ob«ol«ta LSUWZ 15891 cytochro.. 
Elaphe obaoleta LSUMZ Kisa?0 cytochr.. 
Elaphe ot>«olet« LSUMZ H1589? cytochr. . 
Elaphe ob«ol?C4 LSUWZ Hisa** cytochr. . 
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ghjAFCeiiLl 



AF263£i2 



1 lAF28}f.l0 
AF283609 



gblAF283C0 5 
qfc ,fAF283608 

gbj AF2J[ 1SJLL--L 1 

gbjAF283606 . 1 1 AF28360S 
gb |AF283605 ■ 1 IAF283605 
qb| AF2836 01^1 



AF283604 



gb|AF2B36Q3 ..1 
qb jAF28 3 6 02 



AF283_603 
AF283£02 



gK|AF?ai6Ql.l 



AF283601 



gblAFJ28 3 6pO-J- 
q K [ AF?fl1599. 1 



gH | AF293S98 . 1 



AF28.3S0O 
AF283599 



AF283598 



gb|AF2815,97 r l 
ob |AF28 3 5 96 
gb j AF283595 . 



AF_233S97 
AF2835 9j 



AF28359S 



gb | A?_2 835 94...1 J AF2 8 3594 
| A r 2 Q 1 5 9 3 . 1 I AF2 8 3 5 9 3, 
ghf AF293592.1 



AF283592 



gb ! AF28359,Ui.lA£2 8 3 591 
■ ~- * , AF283590 



gM AF283590 



c ^l AF283SS9 



AF283589 



e h |A?28358a .H AF283538 
, 'AF233587 



Cb j A?283587.1 



gb ] A-283S33 .1 



AF28358S 
AF283585 



r-H | A?283584 .1 



AF233584 



gbjAF28l532^i 



AF283583 
AF282582 
AF283581 



gblMlIllIl^i 



AF28358Q 



Elapne obsoleta LSUK2 H1SS84 cytocnr 
Elaphe obsoleca LSUM2 H15031 cytochr 
Elaphe obsoleta LSUM2 H15Q30 cytochr 
Elaphe obsoleta CAS 1694*8 cytochrom 
Elaphe obsoleta LSUMS H14782 cytochr 
Elaphe obsoleca LSUMZ Hl-5781 cytochr 
Elaphe obsoleca LSUMZ H1472< cytochr 
Elaphe obsoleca cytochrome b gene, c 
Elaphe obsoleca cytochrome b gene, c 
Elaphe obsoleca cytochrome b gene, c 
Elaphe obsoleca LSUMZ H3388 cytochro 
Elaphe obsoleta LSUMZ K3385 cytochro 
Elaphe obscleta LSUMZ H33 84 cytochro 
Elaphe bairdi LSUMZ H3 382 cytochrome 
Elaphe bairdi LSUMZ H33 81 cytochrome 
Elaphe obsoleta LSUMZ K33 79 cytochro 
Elaphe obsoleta LSUMZ 3 9816 cytochro 
Elaphe obsoleta LSUMZ H3376 cytochro 
Elaphe obsoleta LSUMZ K334S cytochro 
Elaphe obsoleta LSUMZ K23 0 9 cytochro 
Elaphe obsoleta LSUMZ H33CS cytochro 
Elaphe obsoleta LSUMZ K327€ cytochro 
Elaphe obsoleta LSUMZ H324 5 cytochro 
Elaphe obsoleta LSUMZ K3212 cytochro 
Elaphe obsoleta LSUMZ H3209 cytochro 
Elaphe obsoleta LSUMZ K32GS cytochro 
Elaphe obsoleta LSUMZ K3191 cytochro 
Elaohe obsoleta LSUMZ K3190 cytochro 
Elaphe obsoleta LSUMZ K318 9 cytochro 
Elaphe obsoleta LSUMZ H3188 cytochro 
Elaphe obsoleta LSUMZ K218€ cytochro 
Elaphe obsoleta LSUMZ E3I6 9 cytochro 
Elaphe obsoleta CAS 203083 cytochrom 
Elaphe obsoleta CAS 203 079 cytochrom 
Elaphe obsoleta LSUMZ K22 8 5 cytochro 
Elaphe obsoleta CAS 20353 1 cytochrom 
Elaphe obsoleta LSUMZ H2229 cytochro 
Rhinophylla pumilio isolate TK4 6001 
Poospira hispaneolensis cytochrome b 
Volacinia jacarina cytochrome b gene 
Deinagkiscrodcn acutus cytochrome b 
Trimeresurus mucro squama tus cytb gen 
Agelaius cy ana pus cytochrome b (cytb 
Agelaius phoeniceus cytochrome b (cy 
Quiscalus major cytochrome b (cytb) 
Amblycercua holosericeus cytochrome 
Volatinia jacarina cytochrome b (cyt 
Reithrodontomys zacatecae cytochrome 
AF176251 Reithrodontomys zacatecae cytochrome 
AF1S3907 Microcus xanchognathus cytochrome b 
AF1S3904 Microtus pinetorum cytochrome b gene 
Microcus ochrogaster cytochrome b ge 
Microtus miur-3 cytochrome b gene, c 
Microcus caliSomicus cytochrome B ( 
Microcus abbr^viatus cytochrome 8 (c 
Oipaochelys dussumieri isolate Germa 
Dipsochelya dussumieri isolate white 
Oipaochelys du3sumieri isolace Aid/ 
Pailopogon pyroLophua cytochrome b ( 
Eubucco bourcierii cucinkae cytochro 
Adolf ua vauereaeili cytochrome b gen 
_____ Cymnorhina tibicen cytochrome b gene 

~Hi rrg-M97.2lSgU63 3?7 Site* cucpp^ cytochrome b gene, part 
-~" \*c 00194 5. U Oinodon eemicar inatua micochondr ion . comp. 
^M nc 001821.11 Oaaypua novemeinccua mitochondrion, comply 
^iiri«i217~UATi4i2l7 o*.ym Y * .acomtua country Tan =aai s cy 
y L^UU.liAF20l6 1S P.ncodoa buchholri cyotchrome b aen* 
L|y B 77920.lUr07iK0 Bombu. nevdenala cytochrome b gene 
lVi2ri^lV2.1\^ri?O^Z Octroi «mec,c*au. cytochrome b (cy 
2s 1^0 13 94^180^ 8Qi cum. minochondr.cn. co~pl«e genome 
^lATlliajo. ltAFlf3«J0 Cochle-riu. cochlear, u. cytochrome b 



gH f A 7293578 .1 



^S[A72a3577.1 



^K|&gta7Q30.1 



r?S |A?110052.1 



gb j A?31004(S .1 



qHf A7171919.1 



«M A-171897 . 1 



gb | AF29Q174 . 1 



AT290173 .1 



S^AFSlOlIl-a 



r r H|AC^9017Q.l 



qh[AF290150.1 



r T H[AC 17 g252.1 



qH|AP17S2Sl.l 



n H|AC^gl9Q7.1 
gS | AP^63904 . 1 
_ *\ AP1S39Q1 . 1 



obf AF16 3 8 99. liAr l63 8 99 



ryh | AFlg3391 
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Eospalax (ontanierii isolate 4 cycoc. 

Acrocephalus dumetorum mitochondria. 

Acrocephalus dumetorum mitochondria. 
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fttmau 3al 403 

AF318SS2 381 403 

3B1 403 

AF313 SS0 381 403 

AF318S49 381 403 
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AF238041 400 422 
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Database: nc 

Posted dace: Mar 2, 2001 12:20 AM 
Number of letters in database; 2.863,327,885 
Number of sequences in database: 807,597 

Lambda K H 

1.37 0.711 1.31 

Gapped 

Lambda K H 

1.37 0.711 1.31 



Matrix: blascn matrix: 1 -3 

Gap Penalties: Existence: 5, Extension: 2 

Number of Hits to DB: 35355 

Number of Sequences: 807597 

Number of extensions: 39355 

Number of successful extensions: 15 066 

Number of sequences better t h an 10.0: 5706 

length of query: 25 

length off database: 2,853,827,835 

effective KSP length: 17 • 

effective length of query: 8 

effective length of database: 2,850, 098,736 

effective search space: 22800789888 

effective search space used: 22800789888 

T: 0 

A: 30 

XI: 6 (11.9 bits) 
X2: IS (29.7 bits) 
SI: 12 (24.3 bits) 
S2: 16 (32.2 bits) 
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Table 11. BLAST analysis qf primers 'mcbS6r in nr database of NCBI. It 
demonstrates that the 3* end of this primer is highly conserved among a vast 
range of animal species. It also shows the significant homology among the 
primer and templates (i.e. the cytochrome b gene fragment of different animal 
species), confirming the universal nature of our primer. 
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BtXSTH 2.1.2 [Nov-13-2000] 



gafgr<ac# : 

Altschul, Stephen F«, Thomas L« Madden, Alejandro A. Sch&tfez, 
Jinghui Zhang. Zheng Zhang. Webb Miller, and David J. Lipman (1997) , 
•Gapped BLAST and PSI-BLAST: a new generation of protein database search 
programs-. Nucleic Acids Res, 25:3389-3402. 

RID: 984593033-24247-14777 

Query- 

(26 letters) 



Database: nt 

807,597 sequences; 2,853,827,835 total letters 

If you have any problems or questions with the results of this search 
please refer to the BLAST FAQ a 



Taxonomy reports 



Distribution of 500 Blast Hits on the Ouerv Sequence 



|Mouse-over to show defline and sco res . Click to show ali gnmen ts 
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Sequence* producing significant alignments: 

QbtAF139111.llAF189Ul Cryptotermes austrinua cytochrome fa 
oblU8$834 .1HJ86834 Phyllocia wolffaohni MS 3 67270 cytochrcm 
ablAF123633 . llAF123S33 Periaaocephalus tricolor cytochrome 
qb| AF123617 . 11AF123S17 Pipreola arcuaca cytochrome b gene, 
cb ) AF1272Q2 1 1 AF127202 Hylcpezua fuiviventria cytochrome b 
ablAF127l94 . 11AF127I94 Grallaria guatimalensio cytochrome b 
qbl AF217828 . 1 1 A.F2 17829 Aapidelaps scutacus cytochrome b gen 
qbl AF160573 .1 1 AFXS057g Hypcgeomya antimena HantSSS cytochro 
gb | AFO 0 9 9 3 1 . 2 1 AF00993 1 Archocencrus cencrarchua cytochrome 
ab| AF091629 . if AF091S29 Antilocapra americana cytochrome b ( 
gb|AF0349g7.l| Sigraoceroa lichtenateinii cytochrome b gene, 
gb | AF038290 . 1 i AF03829Q AntechimiS sp. cytochrome b gene, mi 
gb | U07577 . 1 1 AMU07577 Antechinua melanurus mitochondrion cyt 
abfU81343 . 1ICFU81343 Chelus fimbriata cytochrome b gene, ml 
emb I AJ222S31 . 1 1 ABCYTOB Aicelaphua buselaphu3 mitochondrial 
qb[M994 64 . 1 1 PNZMTCYT3 Pianigale 3? . cytochrome b gene, ccmp 
gmblAJ^2511g.llONJ2251l6 Dryomys nitedula mitochondrial gen 
gb |Lr2573a.ll PRtT2S73a Paradi3aea raggiana cytochrome b gene, 
gb[ LT2S73g .il PRU25735 Paradiaaea rubra cytochrome b gene, mi 
cb! 015202 .1ISMU15202 Seleucidi3 melanoleuca mitochondrion c 
gb f CJ15204 . 1 1 PR1S2Q4 Paradisaea raggiana mitochondrion cytcc 
gmb 1 X55290 . 1 1 MIDCCTT3 O.dama mitochondrion cytb gene for cy 
i»mhtXSg2ag*ltMrAACyT3A A, americana mitochondrion cytb gene 
db-S 1083639. 11083539 Anoa depressicomia mitochondrial DNA £ 
rfb- } [082890.11082890 Bubalua depressicomis mitochondrial ON 
gbf AF11926l.lt AF1192S1 Peromyscus maniealatua cytochrome b 
gb| AF123 61S. 1 ! AF123glS Rupicola rupicola cytochrome b gene, 
qb| AF1SQ603 .llAPlgQ$03 Apodemus sylvaticus AsylSaa cytochro 
gb | U626 37 , 1 1 CCOt,crTB2 Charadrius coilaris cytochrome b (cyt 
gb f 1762535 , 1 1 C3ICCYTB2 Charadrius bicinccus cytochrome b (cy 
gbf AF02207l.il Madoqua guentheri cytochrome b (cytb) gene, 
gb f AF022070.ll Madoqua kirkii cytochrome b (cytb) gene, mix 
gblCJ83317. l! PSU83317 Polihierax semitorquatus cytochrome b 
qh[ui7293 .11CCU37293 Cepphua columba cytochrome b gene, rait 
crb I U37292 . 1 1 CCTJ37292 Cepphua carbo cytochrome b gene, mitoc 
gbf CJ3T291 . ll 9MTn7291 Brachyramphua marmoratus perdix cytocn 
qb[ AF09205 5. l! AF0820S9 Rupicola rupicola cytochrome b gene, 
ab|t772 7 70 . if JMU7277Q Jabiru mycteria cytochrome b gene, mit 
gb I UP 7 578 . tiQCU0 7578 Oaaycercua cri3Cicauda mitochondrion c 
q bl AF0 3L90 3 . L1GOCCCTTB3 Ceap3ittacu3 occidental is cytochrcm 
gmb i AJO 0 4 2 3 1 . 1 1 S3AJ4 23 I Sula ba33ana mitochondrial cr/tb gen 
gmb I AJ-0042 30 . 1 1 S3AJ423 0 Sula bassana mitochondria I cytb gen 
emb f AJ004 22 9.llSaAJ , 4229 Sula bassana mitochondrial cytb gen 
gmb I AvTO 04 2 3 2.1! S3AJ-4 232 Sula baaaana mitochondrial cytb gen 
gh|(iaaa65.ll Pomacentrua ap. cytochrome b (cytb J gene, mi to 
gb | CT900 0 L . 1 1 MBU900Q 1 Morua ba33anu3 cytochrome b gene, mi to 
obfttS3Q57 - 1 1 9Mtr6l057 Brachyramphua roarntoratua perdix cytoch 
dbi I A30164 0 4 ,l] ABO 3 64 0 4 Rana poroaa bcevipoda micochaadr ij 1 
dbi \ ABO 3 64 0 2 . 1 1 AB03 64Q2 Ran* poroaa bcevipoda mitochondrial 
db-i 1 ABO 3 6400 . 1 1 ABO 3 6400 Rana pocoaa brevipoda mitochondrial 
dbi I ABO 3 S3 93 . I 1*30353 98 Rana poroaa poroaa mitochondrial CM 
abl (719511 . 1 1 JMU19511 Jabiru mycteria cytochrome b gene. mit 
emb 1 X9 2 5 3 9 . 1 I KACYTB H . ampul lacua cycochrome b gene (compLel 
gbf L03O3 4 .1 \ GAEMTCYTBA Gaieocecdo cu'/ief mitochondrial cyza 
g b t CO 3 0 3 3 , 1 1 C?CWTCYTBB Carchach inuj poroaua mi :ochondc ia L c 
gb f AY 0 ISO 1,2 .Vl Crypcurellua cacaupa mitachondcioa. partial 
gbl AF074591 . llAF07*59l Pecrochei Ldon pyrrhoaoca cytochrome 
qb| Ar0052L2 , ll Paoaplsa whitii iaoiace 2 cytochrome b (cytb 
g b| Ay0052ll . H Pooapi«a whitii Laoi^c* ^ cytochrome b (cytb 
g b | AFlg7122 . 1 1 Af 19 7122 Ccyptocerme* crop lea Hi cytochrome b 
qbl AF1 97120 . llAFl97l2 <3 Cryptotcrm^a secundum cytochrome b t 
gtjl AFLq3Liq . ll CrYptoterme« pcl^uj laoL^te 2 cytoch 

q b±&£lM2±lZ* l±ALkl2±kl Cryptot^rmea pclmu* ^aUc- I cytoch 
^|AfHnU. 1LAF11 71K CrrP^ <3 ^ -,rm * ? ^ dudl/l cytochrome b (Cy 
q b| Ari 12140 .llAril2HQ O^l* canaden«i.s cytochrome b g-ne. o 
qfrl/ Sf 11213 J . 11 Aril! 13 1 OvU can*den«k« c*rt*d*?n«l« cytochro^ 
Ayil2135 . 1 1 Afj 1 3 QvU c«naden«l« n< I <on I cytochco^f b 
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cbUF0819 39.llAF081989 
ob I AF081988 . 1 ) AF081988 
ob|AF081987.llAFQ81987 

gb | AFoai986.il AFOeisas 

Qb I AFQ81 98 5 , 1 1 AF08198 5 
ablAF08l984 ,llAF081984 
cbt AF0ai9fl3 .llAF081983 
qb| AF031982 ,ll AF081992 
cbl AF08198 1 .ll AF08198I 
a bl AF0 8198Q .11AFQ81980 
cb 1 AFQ81979 . 1 1 AF081979 
qb I AF081973 . 1 1 AF081978 
q blAF08l977.llAF081977 
qhl AF08197g.il AFQ81976 
gbj AFQ8197S .ll AF08197S 
qhf Ar 081974. llAF081974 
qblAFQ81971.llAF081973 
qb 1 AF081 °72 . 1 1 AFQ81972 
qb 1 AF081971 . 1 1 AF081971 
abl AF08197Q .ll AF081970 
ab I AF0819g9.il AF0819S9 
ab < AFQ81963 . 1 1 AFQ319S3 
qblAF081^S7.HAF0819S7 
qb f AF08 1 966 . 1 1 AF0819S6 
qbf AF08 1965-11 AF0819S5 
qb ( AF08 1964 - 1 f AF08 1964 
qb i AF0819S2 . 1 1 AFQ81962 
qblAFOai^gl.liAFOaiSSl 
qb[AFQai96Q -1)AFQ81960 
qblAF0aig59.llAF081959 
gh 1 AF1124QS .2 1 AF1124Q5 
gb | AF144317 , 1 1 AF144317 
qbl AF14411S .1IAF144316 
qblAF1443lS.llAF1443lS 
qb f AF144 314 . 1 f AF144 314 
qb|AF144313 .HAF144313 
ab| AF1443l2.llAF144312 
qbl AF144311 .ll AF144311 
qblAF144110 .HAF14431Q 
qb(AF144 30 9.llAF144 309 



Vireo caaainii cassirtii specimen- vou. 
Vireo caaainii ciaainii spec imen- vou . 
Vireo caaainii caaainii apecimen-vou. 
Vireo caaainii caaainii specimen- vou . 
Vireo caaainii caaainii specimen- vou. 
Vireo caaainii caaainii specimen- vou . 
Vireo caaainii caaainii apecimen-vou . 
Vireo caaainii caaainii apecimen-vou. 
Vireo caaainii caaainii apecimen-vou . 
Vireo caaainii caaainii apecimen-vou. 
Vireo caaainii caaainii apecimen-vou. 
Vireo caaainii caaainii apecimen-vou. 
Vireo caaainii caaainii apecimen-vou. 
Vireo caaainii caaainii apecimen-vou. 
Vireo caaainii caaainii specimen- vou - 
Vireo caaainii caaainii specimen- vou. 
Vireo caasinii caaainii specimen- vou. 
Vireo caaainii caaainii specimen- vou. 
Vireo caaainii caasinii specimen-vou. 
Vireo aolitariua alticola country US. 
Vireo aolicariua alticola country US. 
Vireo aolicariua alticola country US. 
Vireo aolitariua alticola country US. 
Vireo solitarius aolicariua specimen. 
Vireo solitarius solitarius specimen. 
Vireo solitarius solitarius specimen. 
Vireo flavifrona specimen -voucher LS. 
Vireo flavifrona specimen-voucher LS. 
Vireo leucophrya leucophrys specimen. 
Vireolanius leucocia leucotis cytoch. 
Sarbus anoplus cytochrome b (cytb) g. 
Amphiprion" ocellaria isolate 3 haplo. 
Amphiprion oceliaris haplocype 30H11. 
Amphiprion ccellaris haplotype 30H1S . 
Amphiprion oceliaris isolate 2 haplo. 
Amphiprion oceliaris isolate 1 haplo. 
Amphiprion oceliaris haplotype 3DH12 - 
Amphiprion oceliaris haplotype 3DH1 . 
Amphiprion ocellaria isolate 2 haplo. 
Amphiprion ocellaria iaolate 1 haplo. 



r^fl.vc 001567. If Bos taurus mitochondrion, complete genome 



gb[ AF212124 .1IAF212124 
qbl AF1S27Q6 .1 1 AF1S2706 
qb I AFO 10406 .1 I AFO 10406 
g b!AF096452.l|AF0964S2 
qblAF2836 19.1lAF233619 
qblAF28 36ia.lfAF233613 
qb I AF2a36Q3 . 1 f AF233603 
qb[ AF2B1602 .1IAF233602 
qb 1 AFT 10O69 . 1 1 AF3 10069 
qb| AF146616 . UAF146616 
crbl AF271410 . 1 I AF2714 10 
qbl AF290L3 9 . 1 I AF2 90139 



Anolis schwa rt z i cytochrome b gene 
Phapitrecon amethyatina cytochrome b: 
Ovis ariea complete mitochondrial ge . 
Platysteira. cyanea cytochrome b gene. 
Elaphe obsoleta LSUMZ39162 cytochrom. 
Elaphe obsoleta LSUM2 H1S8 96 cytochr. 
Elaphe obsoleta LSUWZ K14 782 cytochr. 
Elaphe obsoleca H3333 cytochro. 

Elaenia teiartinica cytochrome b gene. . 
Actophilocnia aCcicanua cytochrome b. 
Calago mohoU cytochrome b (eye h) g. 
, ^ ^ , Peucedramus taeniatus cytochrome b ( . 
ref I 002504 . 1 J Lama pacos mitochondrion, complete genome 
gb| AF16 3 90 1 . ll AF16 390 1 Microtus ochrogaater cytochrome b ge - 
- - 'Myopus achiaticolor cytochrome b gen . 

Synaptomys borealis c/ccchrome b gen. 
Mycteceutes pcocyonoides koreensia c. 
Microcua gcegalla cytochrome a (cytB. 
Machaeropterua cegulua atria latua cy . 
Machaeropterua pycoceph*lua cytochro . 
Xcnoplpo atronitena cytochrome b gen. 
Plpra CaaclLcaucU cytochrome b gene., 
pyroderua acucacua cytochrome b gene. 
C«ph*lopterua omatua cytochrome b g. 
Turd^mpel !• cryptolophua cytochrome . 
Pocphyrol^emj porphyrol cycochro. 
A<ity<iUaLd«« c«chudtl cytochrome b <je . 
PLpcaola chloco l-p Ldoca cytochrome b. 
Auptcola p^ri'l«ni cytochrome b f-ne . 
OoL ldcnl< «cl«c*ct cytochrome b i-n# 



qbl AF1192S3 . If AF11926 3 
qbl AF11925 9, UAF1192 59 
qbl AF233 4 54 . it AF2884S4 
qbl AFl<n3 95. ll AF1«389S 
qbl AF12 3S4 9. it AF123S49 
q blAF123 ^47.1)AF123647 

^|Ari23g45 llAF123*45 
q to |AT12J g34. llAF123g34 
q HlAri23« 32. ltAF123^32 
. ,^1 AFi23< 2g. HAF123428 

q falAyi23<L9.1lAgl23^1J 
^^|AriI3«Lfl.llAri2J6H 

9 t^J^V4JL<Jc4^UA£Ll A JJLLi 

Ayi23613.llAfl21^13 
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QbjAF127201.ll AF127201 Myrwothera camcaniacna cytochrome b 
gb } AF1 27192.11 AF127 192 GrallarU ruiicapilla cytochrome b g 
obi AF1271 T 99 . 1 1 AF127199 Crallaria varia cytochrome b gene, p 
ob I AF197B49 1 1 AF197A49 Sericomis frontalis cytochrome b ge 
gb| AF197947 1 1 AF197847 Pardalotua scriacua cytochrome b gen 
rgfiNC 000a89.lL Hippopotamus amphibia* mitochondrion, camp 
reglNC 0Q2Q79.ll Caraaaiua auratua mitochondrion, complete 
reflNC 001794. ll Macropus robu3Cus mitochondrion, complete 
001610.11 Didelphia virginiana mitochondrion, ccmple 



rec 1 Lo iu . * l — . 

ablAF201gi2.llAF201gl2 Stomatorhinus so. CU797G3 cyotchrome 



ob I AFQ97 911 . 1 1 AF097931 Axnphiprion clarfcii cytochrome b gene 



a n | aFnQ7927 . 1 \ AF097927 Axnphiprion ocellaria cytochrome b ge 
: _ » . . . i — -C rT-imr^T *»r aaMme 



abl J013 94 .TjBOVMT Bos Gaums mitochondrion, complete genome 

^ ' 1 ' . _ ^ _ . ■ ^ ■ ^ • nn 1 •>*-<» TYar r*vrn<- 



I apt A7 go . 1 1 AFlfifl7go Apalone spinifera isolate TXsc cytoc 

~ ' — _ . _ — - . _ « * • _ * _ - «. idniira ttV i r/roe 



. J. I loo i o u n^a^wuc -* ^ - — — — ■ « 

efa | AFlga7^q . 1 I AF1S8759 Apalone spinifera isolate TXJci cytoc 

gh 1 AFi€87«;a . 1 1 AF1687sa Apalone spinifera isolate TXcc cytoc 

. LlAFlga75o Apalone spinifera isolate NMrg cytoc 

. if AF1S2331 Petrochelidon rufocollaris isolate E 

I AF1S2390 Petrochelidon rufocollaria isolate E 



qh | AF168 7S6. 



qh f AFL32381. 



obi AF132 3 3Q ♦ 1 > *r lo^gu c«Liu^.u«=i.i.^ M * . / 

ah) U9 9137 .1IMMU89187 Mcmotus mexicanus cytochrome b (cycb) 
. < ur*m-ioi -i b««. lafirV^Msua cvtochrome b < 



gh[AF193333.1 



qh ; A?193321.1 



gb 



gH f AF217835.1 
gh | AF217834.1 



Ob 



gb 



ab 



gb 



gb 



ab 



gb 



ab 



ab 



gb 



gb 



gb 



gk 



ab 



gb 



ab 



gb 



ak 



ab 



gb 



gb 



gb 



gb 



gb 



ak 



gb 



gb, 



ab 



gb 



g£ 



gb 



gb 



gb 



AF217837.1 



AF217831.1 



AF217323 .1 



A?217319.1 



AF21781S .1 



AF11315S.1 



A?2Q9933 .1 



AF209933 



AF059104. 



AF059102. 



AF059054 . 



L?192g4g 



AF192S4S .1 



A?l60S14,l 



AF160613 . 1 



AF160S12 . 1 



AF16Q611 • 1 



AF160S10.1 



Agl60604 . I 



AF160560.1 



AF160S59.1 



AFlgQ997. 1 



AFlgQS^4 . 1 



AP160S53 . 1 



AFlfS0SS2 . 1 



AF160551 .1 



AFlgQSgO-l 



AF1, 60549 . 1 



AF03g287 . 1 



AFQ3g2aS . 1 



AFQ3g283 . 1 



AFQ36231 . 1 



g^t AF03^2Ta . 1 



AF193833 



AF193821 



AF217837 



.AF217835 



AF217934 



AF217831 



AF217823 



AF217819 



AF21781S 



Arll315o 



AF20993a 



AF209933 



Ar059104 



AF059102 



AFQ590S4 



.AFl?2g4g 



AF19244S 



AF160614 



AFlgQgl3 



AFlgQ<?12 



Botaurus lentiginosus cytochrome b g 
AF193522 Ardea alba cytochrome b gene, partia 
Ardea hercdias cytochrome b gene, pa 
Paraaaja multifasciata cycochrome b 
Naja kaouthia cytochrome b gene, com 
Laticauda colubrina cytochrome b gen 
Calliophis japonicus cytochrome b ge 
Micruroides euryxanthus cytochrome b 
Drysdalia corona t a cytochrome b gene 
Austrelaps super bus cytochrome b gen 
Terenura humeralis specimen -voucher 
Euura acra isolace 62 cytochrome b g 
Euura atra isolace C cytochrome b ge 
Marmaronecta angustirostris cytachro 
Lophanetta specularoides cytochrome 
Amaronetta brasiliensis cytochrome b 
Hippocampus barbouri haplocype PH. 22 
Hippocampus barbouri haplotype PH-13 
Cr ice corny 3 gambianus CgamSl8 cytochr 
Cricetomya emini Cemi531 cytochrome 
Cricetomy3 emini CemiS30 cytochrome 
Cricetomya emini CemiS37 cytochrome 
Cricetomy3 emini Cemi63$ cytochrome 
Calomyscus bailwardi Cbal5 76 cytochr 
Eliurus majoci EmajS42 cytochrome b 
Eliurua majori Emaj641 cytochrome b 
Eliurua majori Emaj639 cytochrome b 
Eliurus majori Emaj638 cytochrome b 
Eliurus majoci EmajSH cytochrome b 
Eliuru3 majori EmajS17 cytochrome b 
Eliurua majoci EmajS73 cytochrome b 
Eliurua majori EmajSSS cytochrome b 
Eliurua majoci EmajSSl cytochrome b 
Eliurua majori Emaj*43 cytochrome b 
Eliurua majori Emaj444 cytochrome b 
Oamaliacua p/gargua cycochrome b (cy 
Oryx Icucor^ cytochrome b (cytb) ge 
Antilop*5 cervicapca cytochrome b (cy 
Axitldorcaa marsupijlia cytochrome b 
_____ Tcagelaphua oryx cytochrome b (cytb) 
gbl AF03*i276. 1IAFQ3^2T^ Tragelaphua lur/c-coa cytochrome b ( 
Tetracerua quadrlcocnta cytochrome b (c-/tb) 
Ovt< ariea mitochondrion, complete genome 
gtyt . jJ^L3kSLSL523 Hlcfocyzomyi minutun cytochrome a {<z 



Ac 1^0610 



AFlgQ5Q4 



AFlgQ559 



AF16 , 0553 



AF16055T 



AFlgQSS? 



AF1^0S^4 



AF1€0SS3 



Acl60552 



AF160SS1 



AFl^QSSQ 



Ar 14QS49 



AF03^287 



AF03S2g$ 



AF03^2qj 



AFQ3^291 



AFq3^>2Tq 



C^f INC 001941. ll Ovl« «rLea mitochondrion, comp Let's g-nom^ 
QbiA£lflfll23 ■ LL&Z3LSL3Ui23 Hlcroryzomy* minutun cytochrome 8 (c 
rrt »| AF10q^a2 . 1 \AFIQ**Q2 fthipLdomy* nlccU cytochrome 3 tcyt3 
rt h>l AF10qg71 . LlAFlOHS-M Thom*-omy^ daohne cytochrome a Icyta 

ldu« cytochrome 0 ley 



AFIO^STJ . LIAFiqgSTj TnonUi^i - 

QftlA£JLflalli ■ HA£mi£2 Scapt«romy* cumtdu* cytochrome e icy 
O, frlAr04272 0. llAFq^272q H^«munCl4CUt vviqu^n^-n« Im cytochrom 



1 u ^ ^ ' ^ y n^«""**»x » -« 

<ltlliimi;ULl. »uncl4cu« wnc)^ cytochrome b o-me. micocho 

^lAfqMq^ llAfaMQ^ SW««ll« coer-U«*lb* cytotThco-e b 
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cyb|AF0a4Q74 .IUF084074 
ah f AP090750 . 1 1 AF090750 
gb |AF157939.llAF157939 
q b | AF1S793 7 . 1 1 AF1S7937 
gb|AFlS7936.UAFlS793* 
qb|AFl57915.1»AFIS791S 
qb|AF157914.1lAFlS7914 
qh |A?lS79l2.llAFlS7912 
Qb > AFI 57906 . 1 1 AF157906 
qb|AF1579 91. llAF15789l 
qbl AF157S82 .X(AFlS7aa2 
qb | AF1573S9 . 1 I AF157859 
qbf AFl57a5a .ll AF157858 
qb|AFlS7g39.llAFl57B39 
qb 1 AF030497 . 1 j AFQ30497 



qb I AF0Q994 1 a 1 I AF009941 
ob| AF00992S.ll Ar 009925 
ebt AF094S33 -ll AF094S33 
cb j AF094621 - 1 1 AF094S21 
qb \ AF094Sia.l I AF094S13 
qb ! AF1SS348 . 1 1 AF1S6343 
qb I AFl58g97 . 1 1 AF1S3S97 
qb? AFlSaS94.l)AF15a594 
qb | AFlSatf 91 . 1 f AF158S93 

cb | AFisasaa . 1 1 AFisasaa 

qb I AF10O720 . 1 1 AF1QQ72Q 
qb | AF091S32 . 1 I AF091S32 



Lagenorhynchua albiroacria cycochrcm 
Cobio gobio balcanicua cytochrome b 
Spermophilua columbianua columbianua 
Spermophilua waahingtoni iaolace S3 9 
Spermophilua waahingtoni iaolate S3 8 
Spermophilua richardaoni iaolate S63 
Spermophilua richardaoni iaolate S62 
Spermophilua undulatua iaolate S$0 c 
Spermophilua unduiatu3 iaolate S55 c 
Spermophilua elegana elegana iaolate 
Spermophilua columbianu3 columbianua 
Spermophilua citellua iaolate S113 c 
Spermophilua citellua iaolate S117 c 
Spermophilua elegana elegana iaolate 
qn i^u.u^ , . i,,^^, . Crocidura brunaea cytochrome b (cyt 
qb 1 U03541 . 2 I LAU03S41 Leaoxua apicalia cytochrome b gene, pa 
qfaf AF009951.2 1AF009951 Heros appendiculatua cytochrome b (c 
•~— - ~™ « Tomocichla tuba cytochrome b (cytb) 

Archocentru3 aajica cytochrome b (cy 
Stachyria whitehead! cytochrome b ge 
Eminia lepida cytochrome b gene, par 
Hypergerua a trice? a cytochrome b gen 
Phaacolarctoa cinersua cytochrome b 
Geomya buraarius osarkenaia cytochro 
Geonrya buraariua ma jus cuius cytochro 
Geomya buraariua buraarius cytochrom 
Geomya buraariua miasouriensia cytoc 
Spermophilua citellua cytochrome b ( 
Bubalua depress icomia cytochrome b 
Dromiciopa gliroides cytochrome b ge 
r 102814 Vombatua ur3inus cytochrome b gene, 
Tragelaphua euryceroa cytochrome b (cytb) ge 
Kobua ellipaiprymnua cytochrome b (cytb) gen 
Antilope cervicapra cytochrome b (cytb) gene 
Tragelaphua oryx cytochrome b (cytb) gene, m 
Ancidorcaa maraupialia cytochrome b (cytb) g 
,:hf ^yoi6g37.1f AF01SS37 Connochaetea gnou cytochrome b (cytb 
gb|tI69863 , if PStJ£9a63 Python a ebae cytochrome b (cytb) gene, 
qb | U69844 . l \ LTO69844 Lichanura trivirgata cytochrome b (cyt 
erh t AF143193 . 1 1 AF143193 Epinephelua ap. cytochrome b (cytb) 
" Amphiprian ocellaria isolate 8 cytoc 

Kobua ellipaiprymnua de£a3sa cytochr 
Kobua ellipaiprymnua ellipaiprymua c 
Eulemur rub ri venter cytochrome b (cy 
Eulemur macaco macaco cytochrome b ( 
Eulemur fulvua aibiiron3 cytochrome 
Elminia longicauda cytochrome b gene 
trma I ajow*:> / , i> j ;u. 3 ; Hippopotamus amphibiua complete mi 

qbl trrggpg. ll CLtr7G<5Q<; Chlanrydera laucerbachii cytochrome b g 
gh | tr76S04 . Itcqrrss04 Chiamydera cervirti veneris cytochrome b 
gb|U7gS05 .11 A5U75SQ5 Awblyomis sulaalaria cytochrome b gene 
qb [U7g50l ll APU7gS03 Archboldia papuensia cytochrome b gene 
gH[LT7g50a .11 AIU76508 Amblyocnia inomatua cytochrome b gene 
qbl AF0 3 4 93 9 . l) AF0 34 9S9 Connocnaecea taurinus cytochrome b g 
- -- - - — Riiodeus oceLLacua cytochrome b (cytb 

Vireo plumbeua plumbeua apecimen-vou 
Vireo plumbeus plumoeus apecimen-vou 
Vlreo plumbeua plumbeus apecimen-vou 
Vireo plumbeus pLumheus specimen-vou 
Vtrea plumbeus plumtoeus spec Imert - vou 
Vireo plumbeus plumbeua apecimen-vou 
Vireo plumbeus plumbeus apeclmen-vou 
Vireo plumbeua plumbeus «peclmen-'<ou 
Vireo plumbeus plumbeus apecimen-vou 
Vireo plumbeus plumbeua apecimen-vou 
Vireo plumbeua plumbeua apec Imen - vou 
Vireo plumbeua plumbeua apecimen-vou 
Vireo plumbeua plumbeua apec im*?n - vou 
Vireo plumbeua plumbeua apec lm«*ri - vou 
Vireo plumbeua plumbeua ap-c lm«-n - vou 
Vicao plumbeua plgmbeua tpicl^n.^i 



qb 


A5-102314 


•1| 


qb 


AJ-0220S5 


• i! 


qb 


*?0220S9 


-il 


qb 


)U0220Sa 


■ H 


qb 


A?0220S7 


• il 


qb 


A»0220S4 


-1! 



gblAF121222. 1 1AF121222 
qbl AF09S62S . HAF096S25 
qb \ AFO 96624 . 1 [ AF09SS24 
qbl AF03 1052 .llAFOa 1052 
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ab[ AF08 1991.1 lAFOQ 1991 VLreo plumbeus plumbeua 3p<scimen-vou 
gb)S73150 llS73iSQ cytochrome b {Spemochilu* richardsonn- 
qb(AF01223 5.llAF01223S Cryptomya hottencotua natalenais eye 
qh|usisao .ilMCUSJSao Nycticebus coucang cycochrome b (eye b 
ob | U53S77 . 1 1 SFU53S77 Eulemur Culwa rufua cytochrome b (cyt 
gb | U5357S . 1 1 EFU53576 Euletnur fulvu3 collaris cytochrome b t 
gb [ U9S5 12 - 1 1 ESERCYTB2 Epteaicua serotinus 3 1 cytochrome b ( 
gb I U95503 - 1 1 PKUKLCYT32 Pipiatrellua Jcuhli S* cytochrome b ( 
gh |Lri7aga.ilBTUI7ag8 Budorcaa taxicoLor caxicolor cytochrom 
gh|cJl7aS7-i|BTU17ag7 Budorcaa calico Lor bedfordi cytochrome 
gb;ui785Q - i|OOU17at50 Ovia dalli cytochrome b gene, mitochon 
gb [ (117859 - 1 [ OCU17859 Ovia canadensis cytochrome b gene, mit 
i-mh lAJ-OlO^gg.llA^PQlOSSg Acomy3 apinosisaimua mitachoadrial 
ghlAFQ3473g'llAF034736 Capra falconer! cytochrome b (cytb) 
gbj AF03471Q .i1aFQ3473Q Ovia aries cytochrome b (cytb) gene, 



cbl AFO 34730 . 1 \ AirUiATJu uvia ansa uyc^w-w«*w ~ — . 3 , 
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qb|AF034723 



r u / w^^a vi^w- '-x — — . - 

,l| ovis dalli dalli cytochrome b (cytb) gene, m 
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3 ^ _ I | Ag034724 pantholops hodgscni cycochrome b (cy 
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~Monodcn monoceros cytochrome b (cytb) , 
DLU72037 Delphinapcerus leucas cytochrome b {cy 
MtTXMTCYTB Murexia longicaudaca cytochrome b gen 
Sheep mitochondrial cytochrome b (Cy 
Coccyzua americanus cytochrome b gen 

___ Antechinus minimus cytochrome b gene 

1 f AF039294 Antechinus swainaaaii cytochrome b g 
Anas undulata cytochrome b gene, par 
Anas superciliosa rogersi cytochrome 
Anas aparsa cytochrome b gene, parti 
llA?059080 Anas melleri cytochrome b gene, part 

I ( AFQ5907a Anas laysaneaaia cytochrome b gene, 
ll AF052240 Anairetes f lavirostria cytochrome b 
ll AF00S240 Mitrospingua caaainii cytochrome b ( 
1 1 AF006227 Dacnia cayana cytochrome b (cytb) ge 
1 1 AFQ47447 Oryx leucoryx cytochrome b gene, tftit 
AKU07S7S Antechinua habbema mitochondrion cytoc 

II AFQ2813Q Urocyoxi cinereoargenteua cytochrome 
ll AFQ28178 Paeudalopex sechurae cytochrome b (c 
1 1 Ar 028170 Vulpea zerda cycochrome b (cytb) gen 
ASWMTSCrra Antechinua atuartii cytochrome b gen 



AJETU23461 



rwa7i3a 



A5WMTCYTB Antechinua awainaonii cytochrome b ge 
Ancechinu3 naso cycochrome b gene, mit 
Trichoaurua vulpecula cytochrome b (cy 
PMUQ7S90 Planigale cnacuiata mitochondrion cytoc 
■1IPTAJ4 32S Phylloacopua trochilua mitochondria 
1 1 AF020255 Cyclura nubila cytochrome b (cytb) g 
| L?A19134 Lama pacoa complete mitochondrial genome 



L?Ai.!>i84 Lama p<*t_u:» v-^m,^**-^ — ~- -» 

Amphllophua citrinellum cycochrome b (cytb) ge 
Thorichthya aureum cytochrome b (cytb) gene, m 
Thocichthya c£ . aureum cycochrome b (cytb) gen 
Kerichchya labridena cytochrome b (cycb) gene. 
Kerichthya cacpintia cytochrome b (cytb) gene. 
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Macropua robu3CU3 compLece micochondri 
Chelydra aerpencina cytochrome b gene. 
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Lepcomyrmex unicoloc cycochrome b gene 
Gymnorhinua cyanocsphala cycochrome -b 
OideLphia vtrgLnijna compLecc micocho 
0oaelaphua crjgocamelua micochondr U 
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^ H>Lfl5201 . ll PffUlSaOJ 7«cadt«ae* rudolphl micochondrion cyco 
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g Hlai^Zqa . llPRU132qrt Dlphrll^** f ^ Uc< mitochondrion c 
n mtol Ajqqq4 2 4 , 1[5 T;w<14 Socex cundr-?n«t« p*rcl«i «Uochondcl 
g ml>^ A^;00n4 2J .Li7XAJ421 Sore* cundr-n«l« partial micochondrl 
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*mh ]AJ00043a,llsr;U43 8 Sorex iaodon partial mitochondrial c 
*mb|AJ000O7,llSrAJ437 Sorex iaodon parcial micochondrial c 
? mb | ^000428. 11SAAJ428 Sorex arccicua partial micochondrial 
omK I AJQQ0427 . 1 1 SAAJ427 Sorex arcticua ssp. ttmricimenaia par 
— * ■ Sorex aaper partial mitochondrial cy 

Sorex aaper partial micochondrial cy 
Sorex granariua partial mitochondria 
Sorex granariua partial mitochondria 
Sorex araneu3 partial mitochondrial 
Hippolais caligaca 33?. caligaca mi 
emaiAjgg^ *- 'iv-r,.,^ Hippolais caiigata asp. rama mitoch 
qh |tJi57l9 .1IRSU1S718 Ramphocelua aanguinolentua cytochrome 
gb 1 t,H90S . 1 1 CGYMTCYT3D Cracogecmys gynuiurua mitochondrial c 
ohltn4679 .il POU34679 Philander opossum cytochrome b light a 
gh ] Lit 907 .1 1 CGraTCrToc Cratogeomys goldaaai robe litis mitoch 
gh l L1190S . 1 1 CGYMTCrTBE Cratogecmya merriami mitochondrial c 
I f. t 1 gfl2 . 1 1 CCrraTCrT3A Cratogecmya caacanopa caatanopa mi to 
— . _ _ _ . ' i ~Z i i „ ^^."rK-nfflp h Gf>n^» fcomol 
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*mblAJ004792.llKCAJA792 
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rffrl I A^ gK i U O 7 3 J ♦ J- l rupv/va J J J v.*** ~ — - — 

^k(t714 92 .ll^?TRCrr3 P.trochilua mitochondrial cycochrome 
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X 1 X / / J n*iyuA4A« ' 

1 IA30069S3 Carasaius auratus langsdorfi mitocn 

. - . . _t -1 _ — t -.^tMaltflAffla 



(711 tf u c^»w ua c . 

11A3035239 03tecglossum ferreirai mitochondria 

1 ~T ^-i.-^-.^ K f/-nrm-jl-e 



X 1 ^TU3 VJ J J4 J / l*^W^ ^,w^-»w— 

MMCrra2 M.monoceroa cytochrome fa gene (camp let 



MIVCCYT3 v.olivaceua mitochondrion gene £or cy 



nx vuv-x i a w - wx-fc v <»w=i**-* — «* 

MISLCVT3B s . longiroahia mitochondrion cytb gen 



maun i jo j.Awuvji^w-**"- - - 

MXSLCrrsA S. longiroatria mitochondrion cytb ge 



niJUU 1 13A a.AUUVjii.w*>"** " - 

MIPVCYT3 P.violaceua mitochondrion gene for cy 



nxrvv-t A3 r.*4WJ.aw»>*- - - 

MIPHCYT3G P.hiapida mitochondrial cycochrome a 



MIMKCYT3 



MILLCYT3 



MIHLCYTBG 



MIHACYT3 



WIPFCYT3G P.faaciaca mitochondrial cycochrome 
MIQAOTT3 O.ariea mitochondrion cytb gene for c 
M.keraudrenii mitochondrion gene for 
L.weddelli mitochondrial gene for eye 
L.ludovicianua mitochondrion gene for 
H.liberienaia mitochondrial cytochro 
H.amphibiua mitochondrial cycochrome 
G . camelopardalia mitochondrion cych g 
E.faatuoaua mitochondrion gene for cy 
Epimachua albertisii mitochondrial ge 
D.magnif icua mitochondrion gene for c 
MICHCYT3 Chircu3 mitochondrion cytb gene for 
MI3TXX Boa taurua complete mitochondrial genome 
MIAMC33 3 A^.tfLacgregoriae mitochondrial gene for 
LA CYTB L.albiroatria cytochrome b gene (cample 
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088993 Bubatua bubal ia mitochondrial DMA Cor c 
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Bubalua bubal ia micochondrial DtIA for 
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Bubalua bubalia micochondrial OKA Cor 
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Bubalu3 bubal ia micochondrial ONA Cor 
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GOT?iTCBB Capra falconer I micochondrial ONA for 
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032839 Bom Jjvanlcu* micochondrial ONA Coc eye 
9flUMTCa3 3 Bubalua «mee bubal l« micochondrial 
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SaaSSS C^pra wq^rii micochondrial ONA Co 



{ AflQO^q^? . 1 1*80043^3 Cape* "* — " " 

db1 ljQjH«4q Anoa d*pr^«* Icorn l« micochondrial ONA C 

^t|PM *T* , 1 1 MlYp autoalua b^ali-t ochondr I a I ONA Cor c 
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db j |Qfla634. 11088634 Bubalus bubalis mitochondrial DtfA for C- 
dH i|naa«l.llD88631 Bubalua bubalis mitochondrial ONA Cor c. 
<4bi!08a«lJj088i29 Bubalus bubalis mitochondrial DNA Cor c. 
* J M420S.XISHPKTCBB Sheep mitochondrial DNA for cytochrocti . . 

r nflA 7 0l . 1 ] SHPMTCBC Ovia ntusimcn mitochondrial DNA for cy.. 
^ln*4201.1lGOTMTC3A Coat mitochondrial DNA for cytochrome.. 
^ n fl ,^4. 1 1082894 Bubalu3 bubalis "iM^^^V'' 
^T )n92a91.llD82991 Bubalua quarlesi mitochondrial DNA for . . 
^h j ni4<na.ll3BUMTC3B Bubalua bubalis mitochondrial gene Co,. 
am lni4g3g-llaOVWTCga Bos javanicus mitochondrial gene for . . 
^|Mcn7602-HAB017C02 Talpa aitaica mitochondrial cytb ge.. 
- M " 1 ' - : : — : cichlaacma citrine Hum mitochondria . . 

Capra hircua mitochondrial DNA Cor . . 
Capra hircus mitochondrial DNA for 
Capra hircu3 mitochondrial DNA for 



|Aa0l8^Qg.llAB018985 
rffa- j |Aa00^ "^g-lfAB004Q75 
rfb j | A30Q4fl73 . llAB004Q73_ 



dfci 1 ABO 04 07 0 . 1 1 AB004Q70 w*^- — f 

L.JJr 92531.l)DLCYTB oTleucas cytochrome b gene (complete se. 
= Hm7qM,ll«My0756S Hippopotamus amphibius mitochondriori c . 
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AF1SS589 8*9 850 

AFisssea 8*9 11° 

&EU1S21 "X HI 

AF264047 869 * «50 

ftH9$m "1 752 

NC 000894 1S032 15013 

AF004S72. 363 "0 

&£aaaai3 a« !!? 

gg2&£2 

US2S81 179 

yg2707 173 g n -- 154 

AJ'004315 773 t a 743 



Database: nt 

Posted date: Mar 2, 2001 12:20 AM 
Number of letters in database: 2, SS3, 827,833 
Number of sequences in database: 307,537 

Lambda K H 

1.37 0.711 1.31 



Gapped 

Lambda K H 

1.37 0.711 1.31 



Matrix; blastn matrix: 1 -3 

Gap Penalties: Existence.- S, Extension: 2 

Number of Hits to 03: 13053 

Number of Sequences: 807597 

Number of extensions: 19063 

Number of successful extensions: 7530 

^uaJbor of sequences better than 10. 0: 2441 

length of query: 26 

length of database: 2.853.327,885 

effective HSP length: 17 

effective length of query: 9 

effeccive length of database: 2,350,098,735 

effective search space: 2S6S083SS24 

effeccive search apace used: 25SS083SS24 

T: 0 

A: 30 

XX i 6 (11.9 bits) 
X2: IS (29-7 bits) 
Sis 12 (24.3 bits) 
S2-. IS (32.2 bits) 



WO 02/077278 



115 



PCT/INO 1/00055 



Table 12- The other animals belonging to distantly related species analyzed by 
primers to demonstrate its universal nature 

c*i Name of the animal 



j Indian black buck no. I 

2 Indian black buck no 2 

3 sheep 

4 Pi§ 

5 d °S 

g chimpanzee (chimss) 

7 human (humsk) 

g Hamster 

9 crocodile nol 

JO crocodile no2 

1 1 turtle nol 

12 turtle no2 

13 mouse 

14 varanus 

1 5 Naga-naga snake 
15 Indian elephant 

17 hen 

1 8 dugong 

19 lizard 

2Q weaver bird no I 

2 1 weaver bird no 2 

22 buffalo no I 
73 buffalo no 2 
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CLAIMS 

1 Universal primers named as 'mcb 398 1 and *mcb 869' capable of amplifying a 
fragment of cytochrome b gene of any animal species in polymerase chain reaction 
(PCR) and revealing the identity of the biological material of any animal of unknown 
5 origin at species and sub-species level, said primers, having the sequences: 

primers name Sequence (SM 5 ) 

m cb 398 'TACCATGAGGACAAATATCATTCTG" 
mob 869 "CCTCCTAGTTTGTTAGGGATTGATCG 

2. Primers as claimed in claim 1 wherein the fragment of mitochondrial cytochrome b 
10 gene is capable of significantly discriminating amongst various evolutionary lineages 

of different animal species. 

3. Primers as claimed in claim 1 wherein the fragment of mitochondrial cytochrome b 
gene is flanked by the highly conserved sequences amongst a vast range of animal 
species. 

15 4, Primers as claimed in claim 1 wherein the fragment on mitochondrial cytochrome b 
gene which is polymorphic inter-specifically, but monomorphic at intra species 
sources. 

5. Primers as claimed in claim 1 wherein in Antilope cervicapra species, the sequences of 
the fragment mentioned under claim 1 are as follows: 

20 Mitochondrial cytochrome b gene sequence (398-869 bp) of Antilope cervicapra: 

^taccatgaggacaaatatctttttgaggagcaacagtcatcaccaatctcctttcagcaatcccatacatcggtacaaacctag 
tagaatgaatctgaggagggttctcagtagataaagcaacccttacccgatttttcgccttccactttatcctcccatttatcattgc 
agcccttaccatagtacacctactgtttctccacgaaacaggatccaacaaccccacaggaatctcatcagacgcagacaaa 
attccattccacccctactacactatcaaagatatcctaggagctctactattaattttaaccctcatgcttctagtcctattctcacc 

25 ggacctgcttggagacccagacaactatacaccagcaaacccacttaatacacccccacatatcaagcccgaatgatacttc 
ctatttgcatacgcaatcctccgatcaattcctaacaaactaggagg" 

6. A method for the identification of the animal from a biological sample, said method 
comprising the steps of: 

a) isolating and amplifying the DNA from the biological sample to be tested using the 
30 primers as claimed in claim I , 

b) sequencing the amplified products, 

c) blasting the sequence resolved in step (b) against mito database of National Centre 
for Biotechnology Information (NCBl) using BLAST program and determining the 
most likely family of the animal source of the biological sample. 
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d) blasting the sequence resolved in step (b) against non-redundant (nr) database of 
National Centre for Biotechnology Information (NCBI) using BLAST program and 
determining the most likely genus, species or more precisely the sub-species of the 
animal source of the biological sample, 

e) identifying the most significant alignment of the sequence resolved with 
cytochrome b gene sequence of the animal identified in steps (c) and (d) 
respectively and selection of these animals as 'reference animals' for farther 
studies, 

f) isolating and amplifying and sequencing the DNA sequences from the reference 
animal on both strands in triplicate using the primers as claimed in claim I, 

g) aligning the sequences obtained using CLUSTRAL program and identifying the 
variable sites amongst the animals analyzed, 

h) comparing the nucleotide sequences pair-wise to determine the variation among the 
animals resolved and identifying the nucleotide sequence to which the DNA 
sequence of the biological sample bears maximum similarity as the source animal 
of the biological sample. 

7. A method as claimed in claim 6 wherein the universal PCR protocol works universally 
with the DNA template of any unknown animal origin and the universal primers 
mentioned under column 4. 

8. A method as claimed in claim 6 wherein the Amplification reactions should be carried 
out in 20 pi reaction volume containing approximately 20 rjg of template DNA, 100jj.m 
each of dNTPs, 1.25 pmole of each primer, 1.5mM MgCh, 0.5 unit of AmpliTa^ Gold 
(Perkin-Elmer-Cetus, USA) DNA polymerase and IX PCR buffer (lOmM Tris-HCl, 
pH 8.3, and 50mM KC1). The amplification profiles followed should be: an initial 
denaturation at 95°C for 10 min, followed by 35 cycles each of denaturation at 95°C for 
45 s, annealing at 51°C for 1 min, and extension at 72°C for 2 min. The extension step 
at 35 th cycles should be held for 10 min. 

9. A method as claimed in claim 6 wherein the method enables identification of species 
of analyzed material (i.e. the DNA isolated from confiscated animal remain of 
unknown origin) using the public databases such as GenBank, NCBI etc. 

10. A method as claimed in claim 6 wherein the method is used for animal identification to 
establish the crime with the criminal beyond a reasonably doubt. 

I I . A method as claimed in claim 6 wherein the method is used to establish the identity of 
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biological materials such as skin, horns etc confiscated from animal poachers, if it is 
that of an endangered species. 

12. A method as claimed in claim 6 wherein the method is used for establishment of the 
identity of confiscated animal parts and products of endangered animal species for the 
purpose of production of molecular evidence of animal hunting and related crime in the 
court of law, so that the human violation of the wildlife resources could be controlled. 

13. A method as claimed in claim 6 wherein the method is used to have an idea of the 
geographical location of the commitment of wildlife crime based on the cytochrome b 
gene haplotype of poached animal identified by the universal primer invented. 

14. A method as claimed in claim 6 wherein the method is used for animal identification to 
detect the adulteration of animal meat in food products for the purpose of food 
fortification, by the food fortification agencies. 

15. A method as claimed in claim 6 wherein the method is used to provide a universal 
technique for detection of the origin of blood or blood stains etc collected from the 
scene of crime related to offences such as murder, rape etc, in order to establish the 
origin of blood found at scene of crime when it sounds as if criminals have wontediy 
spread the blood of an animal at the scene of crime, to confuse the crime investigation 
agencies and forensic scientists with human blood. 

16. A method as claimed in claim 6 wherein the method is used so that it can be converted 
to a (a) COMMERCIAL 'MOLECUALR KIT' and (b) 'DNA CHIPS' based 
applications for wildlife identification in forensics. 
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1 



tmcb398* 



Confiscated biological material of 
unknown animal origin (i.e. adil. flesh) 



DNA 



1140 



Mitochondrail cytochrome b gene (1 1 40 bp) 



mcb869 



PCR arnplicons 
(472 bp) 



M 1 



500 bp-*> 




^472 bp 



Sequencing using 

'ABI Prism 3700' DNA Analyzer 



— L= i-» w« /:« * 




1 



Revealed sequence (328 bp) 



TGAATCTGAGGAGGCTTCTCAGTAGACAAAGCTACCCTGACAC 
GATTCTTTGCCTTCCACTTCATCCTTCCATTTATCATCTCAGC 
TCTAGCAGCAGTCCACCTCCTATTCCTTCACGAGACAGGATCT 
AACAACCCCTCAGGAATAGTATCCGACTCAGACAAAATTCCAT 
TCCACCCATACTACACAATCAAAGATATCCTGGGCCTTCTAGT 
ACTAATCCTAGCACTCATACTACTCGTCCTATTCTCACCAGAC 
CTGTTAGGAGACCCCGATAACTACATCCCTGCCAACCCTCTAA 
ATACCCCTCCCCATATCAAGCCTGAAT 



Figure 1 a 
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Sequence of cytochrome b gene (328 bp) revealed from biological material 
of unknown origin i.e. 'adil. flesh' using primers 'mcb398' and 4 mcb869' 



Homology search in 'nr* database using 'BLAST 

T 



http://www.ncbi.nlm.nih.gov/BLAST/ 

Color Key for Rligrment Scores 



r »— frill 



I r i i i j i i i i j i I i • j i i t • j I * » • | • • * * | ' • 

0 50 100 150 200 250 300 



Score E 

Sequences producing significant alignments: (bits) Value 

gb|AY005809.1| Panthers pardus cytochrome b gene, partial c... 603 e-1 70 

gb|AF053054.1 [AF053054 Panthera tigris sumatrae isolate Su1 ... 527 e-147 

gb|AF053053.1|AF053053 Panthera tigris tigris isolate B7 mi... 527 e-147 

gb|AF053050.1 |AF053050 Panthera tigris corbetti isolate C2 ... 476 e-1 32 

gb|AF053049.1|AF053049 Panthera tigris corbetti isolate C1 ... 476 e-1 32 



Selection of reference animals based on above information 
and further analysis using primers 'mcb398' and 4 mcb869' 



Multiple sequence alignments 
using 'Autoassembfer' 
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Figure 1-c 
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Figure 2 
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Figure 3 
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